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Centralizmg Power Production 


OPERATION OF Dua Driven AuxiLiaRiEs, INDUCED Drart AND MopEerN CoaL AND ASH HANDLING 
EQuIPMENT FEATURES OF CRroMBy STATION OF PHILADELPHIA SuBURBAN GAs & ELeEctric Co. 


N REVIEWING THE DEVELOPMENT 
of public service companies serving more 
or less extensive territories, we find, first, 
the acquirement of numerous plants and 
their distribution systems, then the grad- 
ual interconnection of such systems so 
as to form a whole, and finally the cen- 

tralization of power generation. Whether one or more 














FIG. 1. 


than one plant is used to provide energy for the entire 
system, the location of such plant or plants is largely 
a matter of economics based upon conditions existing 
in the particular case. In some instances where such 
evolution has occurred, we find but a single station tak- 


ing the place of a number of abandoned plants, while 
in other cases one or more new plants are constructed 
with some of the older ones held in reserve. This 
is particularly true where hydro-electric plants furnish 
energy during a portion of the year. 

Location of the main generating station is a matter 
of local consideration, and while, from an engineering 
point of view, it is desirable to place such plants as near 
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GENERAL VIEW OF TURBINE ROOM 


the center of gravity of the load as is possible, economic 
considerations frequently necessitate locating the main 
plant or plants at such points as will insure adequate 
and abundant supplies of fuel and water for boiler 
feed and condensing purposes. 





POWER PLANT 


100 


One of the largest companies supplying electric 
energy for light and power to a portion of the territory 
immediately adjacent to the city of Philadelphia, Pa., is 
the Philadelphia Suburban Gas & Electric Co., the prin- 
cipal communities supplied being Phoenixville, Potts- 
town, West Chester and Coatesville. At present, small 
steam plants are operated at Phoenixville, Pottstown and 
West Chester, all of which feed into a common system 
of high-lines so connected as to allow an interchange of 
energy with other stations located at Downington, Nor- 
ristown and Reading. 

Due, however, to the fact the three small stations 
operated by the Philadelphia Suburban Gas & Elec- 
tric Co. have not only been found of insufficient capacity 
to meet present day requirements, but are more or less 
obsolete, a new and modern steam operated plant, erected 
at Cromby just outside of Phoenixville, was placed in 
operation May 5, 1918. Essentially this is a feeder sta- 
tion, but on account of its close proximity to the Schuyl- 
kill River and the coal fields for Pennsylvania, the 
site selected has proven ideal for the. purpose. 

An exterior view of the power house is shown in 
Fig. 2. Of steel, conerete and brick, the structure 


EXTERIOR VIEW OF CROMBY PLANT, SHOWING ASH 
HANDLING EQUIPMENT 


Fic. 2. 


which, except for a basement extending below both boiler 
and turbine rooms, is but a single story in height, oecu- 
pies a ground space of approximately 119 by 146 ft. 
And, with the layout of equipment and scheme of 
arrangement employed, either boiler room or turbine 
room, or both, may readily be extended at any time in 
the near future the capacity of the installed equipment 
should prove inadequate to meet the demands placed 
upon it. 

Exterior walls are faced with a reddish brown brick, 
while salt glazed brick is employed on the inside walls; 
with the combination of dark brown for the lower sec- 
tions and buff for that above, the walls of the turbine 
room present ooth a very pleasing and a clean appear- 
ance. Flooring throughout the station is of concrete, 
thus rendering the structure fireproof throughout. 


CoaL AND AsHES HANDLING 


Coat is the fuel used, and as shown in Fig. 8, is 
delivered in bottom dump cars which deposit it into a 
10 by 12-ft. steel plate hopper suspended by means of 
a pair of 20-in. I-beam track girders. It is then fed 


ENGINEERING 


January 15, 1919 


to the crusher by a reciprocating feeder consisting of a 
steel plate with 18-in. recaining walls and actuated by 
an eccentric on the crusher roll shaft, the degree of 
feed being regulated by the length of the stoker. The 
crusher is of the standard roll type and like the rest 
of the coal and ashes handling equipment was furnished 
and installed by the R. H. Beaumont Co. Rolls with 
chilled rims are employed and are mounted on 41/-in. 
shafts, one of which is carried in rigid bearings and 
the other, to avoid injury to the rolls in the event some 
foreign matter of considerable size should find its way 
into the crusher, is carried by spring relief bearings. 

Operation of the crusher is accomplished by means 
of a 10-hp. electric motor running at a speed of 1150 
r.p.m., and fitted with a cast steel pinion meshing with 
gears of hard east iron. 


H 
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BOILER ROOM UNDER CONSTRUCTION, SHOWING 
PART OF CONVEYING APPARATUS, BUNKER 
AND WEIGH LARRY 


FIG. 3. 


From the crusher the coal passes to an overlapping 
pivoted bucket conveyor or Jeffrey carrier, consisting of 
a series of 18 by 24-in. buckets placed and carried 
between two strands of 24-in. pitch double bushed steel 
side bar chains which carries it to the overhead bunkers 
shown in Figs. 3 and 9. A 10-hp. electric motor is 
installed to drive this part of the equipment, and in 
order to insure proper distribution of the fuel, auto- 
matic tripping devices have been provided. 

Corrugated sheet iron, covering a framework of steel, 
encases the vertical run of the bucket carrier. The 
horizontal run is supported by cast-iron strands on struc- 
tural steel supports. 7 
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Of steel plate suspended type, with 14-in. bottom 
plates and 5/16-in. girder plates, the coal bunker is 
supported by means of cross girders placed between the 
building columns. Nine gates of the Beaumont-larry- 
operated simplex type, 12 in. square, are provided. 


A 3-ton traveling weigh larry feeds the coal to stoker 
hoppers, and in order to facilitate the keeping of accu- 
rate station records of the amount of coal fed each 
boiler, the scale beam is fitted with an automatic ticket 
recording device. The larry, which is driven by a 3-hp. 
electric motor readily controlled from the boiler room 
floor, can deliver coal to either row of boilers. 


The car and skip system is employed in connection 
with the ashes handling machinery. Two scoop cars, 


FIG. 4. ASH RECEIVING BUNKER 


each with a capacity of 18 cu. ft., collect the ashes from 
the brick lined hoppers under the boilers and deliver 
them to a skip bucket having a capacity of 40 eu. ft. 
In being elevated to the bunker, the bucket is guided 
first by steel angle guides supported by the bunker col- 
umns, and above the bunker by channel tracks. Dump- 
ing is accomplished by means of steel plates, the front 
wheels of the bucket being guided by the plates, while 
the rear wheels continue along the channels. 
Reference to Figs. 2, 4 and 5 will assist in a more 
ready understanding of the construction and operation 
of this part of the equipment. The cylindrical ash 
bunker, which has a capacity of approximately 4000 
eu. ft. and is lined with a 1%-in. thickness of cement 
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plaster laid on wire netting, is fitted with a hinged 
cover operated by the skip bucket. 

Final disposal of the ashes may be by either rail or 
wagon, the arrangement being as indicated in Fig. 4. 
The gate opening to the railroad cars is of the rack anil 
pinion slide type, while that employed in conjunction 
with the steel chute used to deliver the ashes to wagons 
or trucks is of the 24-in. cast-iron duplex type. 


WATER SUPPLY 


A SMALL STREAM in close proximity to the station has 
been dammed to provide water for boiler feed’ purposes, 
the supply available from this source being estimated 
sufficient to care for an installed plant capacity of ap- 
proximately 10,000 kw. The pond formed is on the west 
side of the power house and is formed by a natural eart|: 
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FIG. 5. METHOD OF DELIVERING ASHES TOO BUNKER 


depression, with the north wall of the structure basement 
acting as a retaining wall. 

Any additional water which may be required for 
boiler feed purposes is taken from the Schuylkill River, 
but before being used is treated by means of the soda- 
ash and lime process in a Sorge-Cochrane feed water 
heating and treating plant supplied by the Harrison 
Safety Boiler Works. 

Water for general house service is also taken from 
the pond, the suction lines for this, as also those for 
boiler feed service, being equipped with twin strainers 
of the Elliott type. 

Two 350-gal.-per-minute Worthington triplex power 
pumps so connected as to take water from either the hot 
well or the cold well, and each driven by a 30-hp., two- 


‘ 











speed Westinghouse motor, are installed for general house 
service work. 

Make-up pumping equipment consists of four units. 
Two of them, used under ordinary conditions of opera- 
tion, have capacities of 600 gal. per minute each, and 
while one is steam driven, the other is direct-connected 
to.a 30-hp. electric motor; the others used only during 
light-load periods, have a capacity rating of 300 gal. per 
minute each and are equipped with similar driving units 
as are the larger machines. 

Heating of the feed water is accomplished by means 
of a Cochrane metering heater, and after the water has 
been heated to the temperature desired, it may be deliv- 
ered by any one or all (depending upon operating con- 
ditions) of three Worthington centrifugal pumps driven 
by Terry single-stage steam turbines equipped with ex- 
cess pressure regulators. Two of these pumps have a 
capacity of 350 gal. per minute, while the other is ca- 
pable of delivering 600 gal. per minute. 
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FIG. 6. REAR OF BENCH BOARD AND TURBINE-MOTOR-DRIVEN 
EXCITERS 


Regulation of boiler feed is under the control of 
Jopes type BI and Williams feed-water regulators. 


STEAM GENERATING EQUIPMENT 


ALTHOUGH provision has been made for eight boilers, 
only six have up to the present time been installed, with 
the entire boiler plant designed to carry loads equivalent 
to 200 per cent rating continuously and 300 per cent for 
4 hr. Three of these are of Keeler make, each with a 
horsepower rating of 713 and three are of Edge Moor 
make, two of which are capable of developing 981 hp., 
while the third is designed for 732 hp. The Keeler boil- 
ers are built for a working pressure of 225 lb. gage, that 
ordinarily maintained, and the Edge Moor units for 
235 lb. gage; all are fitted with Foster superheaters de- 
signed for superheating the steam 125 deg. F. and Taylor 
automatic type AA6 stokers. Those under the 713-hp. 
Keeler boilers are each of the eight retort type, with a 
similar one under the 732-hp. Edge Moor unit; the other 
two Edge Moor boilers are each fitted with an 11-retort 
stoker. 
~ All boilers are equipped with settings made up of 
9-in. fire brick walls and 9-in. red brick walls separated 
hy silocel blocks for insulation. - 

In addition to such auxiliary apparatus as Wright 
high-and-low water ‘columns, Ashcroft steam gages and 
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Everlasting and Edward master blowoff valves, Gener:| 
Electric flow meters, Hays CO, recorders and Ellison 
draft gages have been provided for each boiler. The 
instruments have been mounted on individual panel 
boards which are under the control of a boiler room chief 
operator, who directs the operation of the boilers accord- 
ing to existing load conditions. — 


Another panel carries a complement of steam flow 
meters and recording steam and feed water pressure 
gages and feed water thermometers, and is used primar- 
ily in conjunction with the station auxiliary equipment. 

- Air supplied the stokers is delivered through a duct 
5 ft..side and 6% ft. high, carried below the boiler room 
floor and arranged as shown in Fig. 8, The two fans 
used for this purpose were furnished by the Green Fuel 
Economizer Co., and are of the double inlet full-housing, 
% type with angular downward 30 deg. discharge (e- 





LOW-VOLTAGE DIRECT-CURRENT SWITCHBOARD 


Fig. 7. 


signed to deliver 84,000 cu. ft. of free air per minute 
against a discharge pressure of 6 in. of water, when op- 
erating at a speed of 850 r.p.m. Each of the fans re- 
quires. about 122 hp. furnished by Terry type G steam 
turbines through the medium of reduction gears. 

A third unit of like type and capacity has been in- 
stalled for emergency and standby service. 

Except for the driving motors, the induced drait 
equipment was built and furnished by the American 
Blower Co. Individual fans discharging to the atmos- 
phere through short steel stacks having diameters of 
7 ft. for the small boilers and 10 ft. for the large units 
are provided for each boiler, the arrangement and method 
of mounting being as shown in the sectional view of the 
boiler room, Fig. 9. Those used in conjunction with the 
small boilers are of the double-inlet type designed for a 
maximum capacity of 60,000 cu. ft. of air against a 
water gage pressure of 214 in., while the larger ones, 
those used with the 981-hp. boiler, are also of the double 
inlet type with a rated capacity of 88,000 cu. ft. of air 
when discharging against 21 in. of water. The former 
are driven by 40-hp. motors and the latter by 75-hp. 


‘motors at speeds of 900 r.p.m. 


The average temperature of the gases handled is 600 
deg. 
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Main GENERATING UNITS AND AUXILIARIES 


THE PRESENT generating equipment shown in Fig. 1 
consists of two 5000-kw. (6250 kv.a. — 0.8 power factor) 
five-stage General Electric turbo-generators operating at 
a speed of 3600 r.p.m. and delivering current at 13,200 
v., three phase 60 cycles. Each of these is equipped with 
a Westinghouse-Leblane jet condenser capable of main- 
taining a vacuum of 28 in. when condensing 83,300 lb. 
of steam with cooling water of 70 deg. F. fitted at 
one end with a 200-hp. Westinghouse induction motor 
and at the other end with a Westinghouse steam turbine, 
drive being through the medium of reduction gears. 


COAL POCKET 


ASH HOIST 
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load and in that manner increase the supply of exhaust 
steam delivered to the feed-water heater. After the 
temperature of the water has reached 210 deg. F., the 
thermostat again operates to close the circuit supplying 
current to the motor, thus causing this driving unit to 
pick up the load. 

The governor valve on the turbine is set so that when 
the motor is operating at synchronous speed it will be 
entirely closed, supplying no steam to the turbine. To 
accomplish this, it is necessary to adjust the turbine 
governor so that the speed of the turbine is about 20 


. r.p.m. below the synchronous speed of the motor. 
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FIG. 8. GENERAL LAYOUT OF CROMBY STATION 


Current for excitation purposes is obtained from 
either one or both of two 50-kw., 125-v. machines capable 
of being driven either by an electric motor or a Terry 
steam turbine. This equipment is shown in Fig. 6. 

Scheme of operation employed in connection with 
one of the exciters and both condensers is quite unique, 
the turbines being run only during such periods as a 
demand for exhaust steam for the heating of the feed 
water may exist. When the feed water temperature 
drops below a predetermined point, 205 deg. F., the elec- 
trie cireuit supplying current to the motor end is inter- 
rupted by means of a thermostat installed in the feed- 
water heater and connected to a contactor carried in the 
motor eireuit, thus allowing the turbine to pick up the 


One thermostat is installed for each unit and these 
like the contactors are the product of the General Elec- 
trie Co. 

Compensators are provided so as to allow the driving 
of the machine by motor only, thus insuring continuous 
operation should trouble develop within the turbine or 
in the case of the condensers in the gearing between tur- 
bine and pump. 


PIPING AND VALVES 


HigH PRESSURE superheated steam lines and a sat- 
urated steam header used in conjunction with the steam- 
driven auxiliaries are interconnected by means of a cross- 
over connection from the superheated steam header. All 
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high-pressure piping 6 in. in diameter and larger is fitted 
with welded joints. 

All high-pressure valves used, including automatic 
non-return stop and check valves on the boilers, are of 
Edwards make; on all small steam piping and boiler feed 
lines Edwards double-tight type joints are employed. 

Low-pressure lines are fitted with Crane Co.’s low- 
pressure valves. : 


ELEctric CONTROL AND DISTRIBUTION 
In Fic. 7 18 SHOWN the direct current board which 


cares for not only the exciter, exciter motors and voltage 
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and 7. Four feeders, each in duplicate, leave the station, 


and in order to insure continuity of service, each set of 


feeders is tied in with an individual set of bus bars, eaci 
of which, however, may be connected to the generator 
as occasion may require. 

Plans of construction were executed by the engineer- 
ing staff of the Philadelphia Suburban Gas & Electric 
Co., D. S. Miller in charge of design work and W. ‘. 
Mervine, superintendent of construction. It is the 
latter and C. W. Taggart, general manager, to whom we 
are indebted for assistance rendered, making possible the 
preparation of this article. 
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FIG. 9. SECTION THROUGH BOILER ROOM 


regulators, but also the station auxiliary electrical equip- 
iient which is operated by alternating current. This is 
delivered to the motors at 440 v., transformation from 
the high voltage lines being by means of either one of 
two banks of transformers having a rating of 600 
kv.a. each. The bank not in use is held in reserve for 
e:nergency. 

All high-voltage oil switches which are of type H, 
motor operated General Electric make are under remote 
control, current for this purpose being furnished by a 
(s-amp.-hr. 60-cell D7 Exide battery. 

The bus structure is located directly above the chief 
engineer’s office and the switchboards shown in Figs. 6 


NEXT SEASON the Brandy City (Nevada) Mining Co. 
intends to construct the largest restraining dam in the 
state, so that it can hydraulic its immense gravel holdings 
at Brandy City. 

The barrier will stretch a quarter of a mile across the 
North Yuba River, below Bullard’s Bar, and will be 150 
ft. in height. 

The dam will back up water and debris for a distance 
of nearly 7 mi. along the river, and titles to property 
that will be affected have been secured. 

It is planned to erect near the dam a big power plant 
which will generate electric power for operating the ma- 
chinery. 
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Saving and Returning Drip Water 


Wuere Drie Taps SHOULD BE Mave; Mernops EMPLOYED FoR RE- 
TURNING CONDENSATE; UTiLizine Ory Drips. By WitiiaM E. Dixon 


HE MOST neglected matter in mill and power plant 
piping is that of drips and returns. Books usually 
dismiss the subject with a paragraph. Distinction 

may be made between wet and dry returns, and high and 
low pressure drips, and there the matter ends for the 
high-brow. He can devote pages to the consideration 
of exactly the correct per cent of CO, to expect, but 
not a sentence as to where steam lines should be dripped. 
Yet it should make upwards 12 per cent difference to 
the coal pile whether you put the drips back or use pure 
cold water. What is 12 per cent of your daily coal con- 
sumption? And notice that word pure. Can you get 
pure water from the pond? Pond and river water 
usually contain more or less scale forming material. If 
you are blessed (?) with such water, it will be enough 
for the purpose of this discussion to point out that drips 
are free from scale forming material. And you will 
agree with us that the subject of drips and returns de- 
serves more than a passing notice. 

But if the high-brow seems to hold the matter in con- 
tempt, the ‘‘practical man’’ seems bent on making a 
joke of it. He ‘‘returns’’ thé drips to the sewer or the 
river. If the trap does not work to suit, he opens up 
the bypass and ‘‘lets her sizzle.’? The writer remembers 
seeing, some years ago, an oil separator on an engine 
exhaust line, the drip from which consisted of a space 
nipple and a gate valve plus a 14-qt. pail. The pail hung 
from the stem of the gate valve, and as the matter 
recurred to his attention, the engineer opened the valve 
and drained the separator. 

It may be unjust, however, to charge all the jokes 
to the low-brow. Designers are not entirely free from 
guilt. In the power plant of a very large mill, the steam 
header, 12 ft. above the water line of the boilers, was 
drained into a Holly system instead of directly to the 
boilers. In another large power plant under similar 
conditions, the drips were carried to an open heater. 

To make steam from water is an easy operation. 
All we need to do is to make a hot fire. To turn the 
steam back into water is easier yet. All we need to 
do is—nothing. The B.t.u’s. that we put into the steam 
do not seem to appreciate their new home. They get 
away at the earliest opportunity. If somebody can invent 
a glue which will make those little fellows stick, his 
fortune is made; for as soon as the heat units in the 
steam begin to leave, the steam which we spent money 
and labor to make begins to return to the liquid state. 
Steam rises from the water in the boiler, strikes the shell, 
and away go a lot of those pesky heat units, and con- 
densation takes place. As the steam passes out through 
the valve and steam lead to the header, there is more 
heat loss and more condensation. The valves and pipes 
and header may have double extra thick coverings, but 
go up and sit on them. Do you feel the heat? It comes 
from the steam. And that means condensation. On its 
way to engines and turbines the process continues and 
we insert separators in the line to take care of the liquid 


" jlizers. 


in the steam. Or the steam may be intended for drying 
coils, kilns, heaters, vuleanizers, mangles, cookers, ster- 
In such case heat is the thing to be desired and 
we make it as easy as possible for the heat to escape. 
More condensation. 

A dryer full of water would not dry. A separator — 
full of water will not separate. The mere thought of a 
header nearly filled with water is enough to make one’s 
spinal column vibrate with cold shivers. Therefore, if 
we wish to be safe, if we wish to make the machinery 
produce, we must get rid of the condensate in headers, 
separators, dryers, ete. That is the why of drips. 

Knowing WHY, we desire to know HOW. Let us 
follow the steam from the boiler. The steam pipe as it 
leaves the boiler stop valve may rise, as in Fig. 1. If 
so, a drip should be installed at the lowest point possible 








FIG. 1. DRIP FOR BOILER LEAD 
FIG. 2. DRIP PIPE AT HEADER 
FIG. 3. BOILER LEAD REQUIRING TWO DRIP CONNECTIONS 


just outside the valve. (Outside, in this paper, will in- 
dicate the side farther from the boiler in the path of 
steam. Inside will indicate that side nearer the boiler.) 
This drip has two distinct purposes. While the boiler 
is in operation, water may collect at C, especially if the 
valve is automatic. To prevent this, valve B should be 
closed and A open so as to allow the condensate to 
drain off to the return system. If the boiler is out of 
operation, A should be shut and B be open. This being 
an open ended drip, acts as a telltale in case the header 
valve is opened and is a safeguard for the man working 
in the boiler. In cutting in a boiler, it furnishes a 
guarantee that the line is free from water. The open 
end must be visible, but to avoid inconvenience and 
‘*mess’’ it should be led to the ashpit or to a floor drain. 

The steam pipe may drop all the way from the boiler 
stop valve to the header, as in Fig. 2. In this case, a 
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drip should be placed immediately above (inside) the 
header valve, and should lead away, as in the first case, 
to a visible open end. No drip is required while the 
boiler is in operation. 

Frequently a third case will be met with—illustrated 
in Fig. 3. Here the steam main rises from the boiler 
stop valve, makes a 180-deg. bend and drops to the 
header. As indicated, the drips should be a combination 
of those used in cases one and two. The size of these 
drips should be 1% in. 

Next the header. Every fitting should be tapped on 
the under side for a drip, and a drip should be located 
on either side of every valve in it. The size of these 
tappings seem to depend a great deal on whim, ranging 
all the way from 14-in. to 2-in. The writer favors 1 in. 
or 114-in., according to the size of the installation. Larger 
pipes lose too much by radiation and smaller ones may 
not be large enough to handle slugs. Steam headers are 
being designed much smaller than formerly and this 
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FIG. 4. STEAM PIPE LINE WITH ELEVATED SECTION 
FIG. 5. RISER IN PIPE LINE OUTSIDE THE VALVE 
FIG. 6. USUAL TRAP CONNECTION 


means less condensate to handle. Directly below the drip 
connection there should be a stop valve. Gate valves 
offer less resistance to flow, but globe valves are more 
easily kept tight and are to be preferred. When there 
are division valves in the steam header it would seem 
to be advisable to put a check valve in every drip. These 
drip lines from various points in the header should lead 
to a common drip main. The size of this main will de- 
pend on the size of the plant, the method of returning 
the drips to the boilers, and whether or not the steam is 
superheated. This drip main should not be located di- 
rectly below the steam header, for expansion difficulties 
are sure to appear. If the steam header is located 5 ft. 
or more above the water line of the boilers, the returns 
may be by gravity, and lines should run from the drip 
main to every boiler, either through an auxiliary feed 
line into the boiler drum or into a tee in the blowoff 
line—inside the blowoff valve. In each of these lines 
there should be a check valve and a stop valve located 
close to the boiler connection.“ In blowing down the 
boiler, this stop valve should always be closed. If the 
header is not sufficiently elevated above the boilers to 
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insure return of the drips by gravity, then one of thie 
systems to be described later should be used. 


High pressure steam mains lead from the header to 
engines, pumps, vats, coils, and other apparatus all over 
the mill. So far as possible these mains should pitch so 
that the steam flow and natural drainage are in the same 
direction; but this is not always possible. When it be- 
comes necessary to turn the steam main upwards, a drip 
pocket should be installed at the beginning of the riser. 
In a large mill it was decided to install some new ma- 
chinery in such a location that it would cut the line of 
the old steam main. It was impractical to make a hori- 
zontal loop, so the line was cut and for 60 ft. carried 
along in the story above as indicated in Fig. 4. It is 
evident that condensate will accumulate at A and will 
be carried in a spray up through B and will finally 
reach the drip at C. But there are some objections to 
this. Work cannot be had for nothing, and work is done 
when water is lifted. There is, also, an-element of dan- 
ger. Suppose that steam is shut off for a time; and 
that the valve leaks. Water will collect at A. Then 
when the valve is opened again water hammer may 
result. It is evident that in such a case the drip pocket 
should have been at A instead of C. 


A drip should be located inside of every valve in 
the steam mains. This will prevent the accumulation 
of condensate in times when the valve is closed. If the 
valve is in a vertical pipe with the flow upward, the 
drip mentioned in the previous paragraph will suffice. 
If in a vertical pipe with the flow downwards, there 
should be a drip immediately above the valve. If the 
valve is seldom shut, it may be well to leave this drip 
open, and not try to save what little condensate may 
occasionally be drained from it. In cases of throttle 
valves, ete., it is usually better to trap the drip and keep 
the steam pipe clear of water, though there are many 
places where it would be good practice to allow the water 
to accumulate and blow it into an open heater or hot 
well at starting time. It may often be that as much 
ean be saved by letting the pipe fill and thereby cutting 
down the radiating surface as by the return of hot drips. 

Outside every shut-off valve an open drip should be 
located whenever the line rises beyond the valve. Con- 
ditions like that shown in. Fig. 5 are common and it 
must be admitted that many men operate such things 
and do not get hurt. Luck saves them. Wise men do 
not trust to luck. It is evident that if the valve B 
leaks, condensate will collect at A and the opening of 
the valve is a risky operation. A drip should always 
be located outside the valve B, and this drip should have 
a visible open end so that the operator may know when 
the line is clear. 

Where the pipe size reduces, unless this is done with 
an eccentric fitting so as to bring the bottoms of the 
two pipes in line, there should be a drip. It is an ex- 
cellent idea to locate drip pockets at intervals. These 


may be formed by installing a tee looking down or by 
use of a tee at the base of riser instead of ell or bend. 
Steam separators and receivers act also as drip pockets. 
All these should be drained into the return system. The 
receiver between the cylinders of a cross compound en- 
gine receives condensate from the high pressure cylinder 
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and in addition considerable condensation takes place 
within it. All this water should be trapped to the return 
system. Sometimes it is necessary to drop a steam pipe 
around an obstruction. This forms a pocket which must 
be dripped. This sort of pocket is commonly found in 
the exhaust lines of steam engines. Failure to keep this 
pocket clear of water has wrecked many engines. In 
many plants an open drip is connected and the conden- 
sate wasted. It would be much better to trap the drip 
line and let the trap discharge into the hot well or 
open heater. If this is done a test ‘valve should be 
installed between the exhaust pipe and the trap, and 
this valve should always be opened when stopping and 
starting. 

‘Condensate from surface condensers should be de- 
livered to hot well or open heater. While the tempera- 
ture of this water may be much lower than that of the 
drips we have been considering, it is higher than that of 
any available water supply and in addition is pure water. 
Condensate from closed heaters is often wasted. It 
should be returned to the boiler. 

Something has been said and more will be said about 
traps, and it may be well to take a moment to point out 
the essential differences in the types of traps. A steam 
trap is a device which operates automatically to allow 
the passage of water but prevent the passage of steam. 
It is a ‘‘So far and no farther’’ affair. The action may 
depend upon the filling of a bucket, the rise of a float, 
expansion, and various other things. Traps may differ 
in appearance as much as an ostrich and a jack-knife 
but they all do the same work. Their main fault is 
leaking steam, and when a trap begins to leak, it is a 
wasteful affair. Therefore, leaks should be watched for. 
In the trap discharge line close to the trap there should 
be a tee and valve as indicated in Fig. 6. Every trap 
should be given a number and a report sheet made up 
with space for recording the result of every test. In- 
spections of traps should be made daily by some compe- 
tent person. 

A return trap is really a direct contact steam pump. 
The trap has two positions. In one position the cham- 
ber is open to receive condensate. In the other that 
connection is closef and connection is made to steam at 
boiler pressure on one side and the boiler feed line on 
the other. The trap must be located above the water 
line of the boiler. It must be understood that this device 
consumes steam. 

A vacuum trap resembles the steam trap, in that it 
is for the purpose of draining water from pipes and 
apparatus. In construction it resembles the return trap. 
Water collects in the trap under vacuum until there is 
enough to operate the mechanism. This closes the con- 
nection to vacuum and opens a vent. Ordinarily this 
vent is to the atmosphere. If it can be connected to low 
pressure steam, there will be some advantages. 


Systems or RETuRNS 


IN THE ORDINARY residence steam heating system, the 
radiators are above the water line of the boiler and the 
condensate returns by gravity. There are some power 
plants where the same conditions hold and drips may 
be returned by gravity. This is the best and simplest 
method and should be used wherever possible. In many 
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plants the drips from the steam header may be returned 
in this way. But in the majority of power plants other 
methods must be adopted for the return of other high 
pressure drips and of course no low pressure drips can 
be returned in this way. Where the drips are all high 
pressure but from some apparatus below the water line, 
the steam loop may be used. This is a well known and 
simple device. The Holly Return System is an elabora- 
tion of the steam loop and is more flexible. It can handle 
only high pressure drips and requires much head-room; 
but in places where it can be used, it is an excellent 
device. There are no working parts to get out of order 
and no valves to leak. It handles the drips without loss 
of pressure and the consequent loss of heat. 

If head-room cannot be had, the receiver and pump 
may be used. Where all drips are high pressure, this 
may be operated on the closed circuit system. The re- 
ceiver is located lower than the lowest drip and all drip 
lines are brought to it without traps, but with check 
valve in every line to prevent backing up. The pump, 
governed by a float in the receiver, returns the conden- 
sate direct to the boilers without loss of pressure. 

Where, as is more usual, the drips are of various 
pressures, traps should be installed on the various drip 
lines and these traps should all discharge into the re- 
ceiver. The receiver is vented to the atmosphere. In 
this method the high pressure drips are reduced in pres- 
sure and loss of heat occurs. If the plant is large, it may 
be advisable to have two systems—one for the high pres- 
sure drive, and one for the others. The make-up water 
may be fed to the boilers by a separate pump, or it may 
be introduced into the receiver and the mixture pumped 
through a closed heater. 

A similar method consists of trapping all returns to 
an open heater, in which make-up water is added and 
heated. 

Instead of the receiver and pump, a return trap 
may be-used, provided it is possible to bring all drips 
to a point above the boiler. If this cannot be done, a 
second trap similar in design to the return trap must 
be used to elevate the drips to the required height. 

When a single plant serves several buildings scat- 
tered over a considerable area, none of the foregoing 
systems will suffice for the collection of drips. Pockets 
in return lines are unavoidable. The pressure required 
in a distant building may be insufficient to force the 
drips back to the open heater. In such cases, a vacuum 
system will be found to be best. In this system, a small 
steam trap is located at every drip point and these traps 
discharge into a common return main which is led to a 
pump which maintains a partial vacuum. The vacuum 
pump should discharge into an open heater or hot-well. 
This system is deservedly gaining in favor and its use 
is not confined to large plants. 

When condensate from closed heaters, exhaust heat- 
ing coils, and other apparatus using exhaust is to be 
handled, the danger of getting cylinder oil into the boil- 
ers must be considered. If turbines are in use, this 
question will not have to be considered. But where re- 
ciprocating engines and pumps furnish the steam, pre- 
cautions must be taken. Some steps in this direction 
are presented here. 





PE 





1. Reduction of quantity of cylinder oil used. In 
very few plants is the quantity as low as it should be. 
In many eases it is from 200 per cent to 400 per cent 
of what is really required. 

2. The use of graphite. There are now good feeders 
on the market and by using graphite the quantity of oil 
may be cut to a low figure. 

3. The use of straight mineral cylinder oil. This 
may be done if the graphite is properly used. 

4. Use of an oil separator in the exhaust line. 

5. Filters: coke, sand, terry cloth, or combinations 
of these. 

6. Chemical treatment. The writer’s notebook re- 
minds him of an installation which he saw some time 
ago, and which is shown in diagram in Fig. 7. In this 
plant practically all the exhaust steam was used in heat- 
ing the mill and in heating water for mill processes. 
The drips from heating coils and open heater were car- 
ried to an open well and from there pumped to an 
elevated wooden tank with partitions as indicated. In 
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FIG. 7. ARRANGEMENT OF APPARATUS FOR CHEMICAL 
TREATMENT OF CONDENSATE 


the first section of this tank a solution of ferric alum 
was introduced. This solution was made by dissolving 
11% lb. of the ferric alum in a barrel of water. This, 
mixture made up a day’s supply, treating about 40,000 
lb. of exhaust condensate. It will be noticed that the 
condensate was treated before being mixed with make-up 
water. This is the proper method. The coke filter re- 
moved the precipitated oil. This filter was renewed once 
a month. 

The drip from oil separators is usually thrown away ; 
but this is a mistake. A good oil separator, properly 
installed, will remove about 90 per cent of the oil. There 
are patented devices on the market which will reclaim 
nearly all this oil. If it seems inadvisable to buy one, 
a very good home made article may be built cheaply. 
One such was made from a steel-paint drum. A baffle 
plate was inserted as indicated by the dotted line, Fig. 
8. The pipe from separator entered on one side of this 
baffle and the overflow pipe was connected on the other 


WER PLANT 
108 ENGINEERING 


January 15, 1919 


and near the bottom. This pipe was carried nearly to 
the top of the tank and the return bend was drilled 
to prevent siphon. The oil rose to the top and was 
skimmed off through pipe B by closing valve A. 

Many engineers who complacently believe that all is 
well in their plants would meet with surprises if they 
would but make an inspection of the drip system under 
their charge. Such an inspection is the suggestion made 
here. One prerequisite of efficiency is that we must have 
records, another is that there must be plans, and neither 
gets us very far unless there is some action taken—dis- 
patch. So when you inspect your drip system, make a 
record and make it complete. Trace along the steam 
pipes and see if there is any point where a drip should 
be added. If you find one record, put it in your note- 
book. At every drip point answer these questions: 

1. What is total heating surface of apparatus 
drained ? 

2. What is the pressure in the apparatus? 

3. What rate of heat transmission should be al- 
lowed ? 

4, Amount of condensate to be removed per hour? 
Estimated? Tested? 
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FIG. 8. DEVICE FOR RECLAIMING CYLINDER OIL 


5. Is drip properly located ? 

6. Is it trapped? 

7. Is trap needed? 

8. Is trap too large? Too small? What is size? 

9. Is trap of suitable type? Type? Maker? 

10. Are return pipes covered ? 

11. Are return pipes of proper size? 

12. Is trap leaking? 

13. Is bypass open? Leaking? 

14. Into what is trap discharge led? 

15. Is this proper? 

16. Is discharge pipe as direct as possible? 

First get your records complete and in shape before 
you. Then criticise the plan. If the plan is right and 
carefully carried out, then the inspection should cause 
satisfaction. If the plan is wrong, plan a new plan. If 
the plan was not followed, if there are found to be mis- 
takes, correct them. 

It may assist somewhat if before making an inspec- 
tion, one makes a list of mistakes that are commonly 
made and which it is desired to avoid. Below is given 
such a list which may be taken as suggestive. 

1. Drip above engine throttle connected to sewer. 
The water which is wasted in this way may not be hot, 
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though some of it must be; but the water is distilled 
water and therefore free from scale forming material. 

2. On starting up heaters, dryers, etc., it is common 
practice in many plants to open a bypass to the sewer 
until steam blows through, then let the trap do the work. 
It would be much better simply to bypass the trap into 
the return line and save the water. 

3. Closed heater dripped to sewer. In many plants 
the demand for hot water for processes is so great that 
all the engine exhaust is condensed in the heater. The 
possibilities of saving from putting this water back into 
the boilers are considerable. If the closed heater can 
be located above the receiver or open heater, this will 
be found to be the best arrangement. If it must be set 
up on the same or lower level, then a pump may be in- 
stalled to lift the drip, as suggested in Fig. 7. 

4. Wasting of drip from receivers of compound 
engines. " 

5. Open heater overflowing to sewer. The storage 
capacity of the open heater is usually small. The float 
actuated make-up valve keeps the water level at the 
highest point, and when a slug of drip water is returned, 
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FIG. 9. METHOD OF SAVING OVERFLOW FROM HEATER 


the overflow gets busy at once. In one plant where drips 
were collected by a vacuum pump, it was found that an 
amount equal to 12 per cent of the total feed water was 
being wasted in this way. The vacuum pump discharge 
was taken from the heater and put into a hot well, from 
where it was lifted to the heater by a new pump 
which was governed from the float in the heater. The 
make up water was introduced into the hot-well. Figure 
9 shows the changed arrangement. The feed water tem- 
perature was increased 30 deg. 

6. Wrong return system. Trapping high pressure 
drips to open heater or receiver when they could be re- 
turned direct to boilers is one common error. Others are 
suggested above. 

7. Use of a ‘‘eracked’’ valve instead of a trap. 

8. Trap discharging into sewer or river. 


AS A PACKING for shafts of propellers for agitating 
brine in ice tanks, J. E. Aue advises the use of rawhide 
belt lacing, braided and rolled around the shaft. Set 
it up lightly with the gland and it gives little friction 
and long life. 
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Save for the Wounded 


LARGE percentage of the money which will be 

subseribed to the Fifth Liberty Loan will go to- 

ward the rehabilitation of wounded men. ‘The 
United States Government is resolved to do its utmost 
to restore every wounded American soldier and suilor 
to health, strength and self-supporting activity. He will 
not be discharged from the hospital until all the medical 
and surgical treatment necessary to restore him to health 
has been given him, under the jurisdiction of military 
or naval authorities, according to the branch of service 
he is in. 

Then his future will be considered by the Federal 
Board for Vocational Education. If he has been disabled 
in such a way that he cannot take up the work he left 
to go into the country’s service, a large vocational field 
is opened to him, with a wide choice of occupations. He 
is carefully trained to self-supporting activity. 

If he needs an artificial limb or mechanical appliince, 
the Government will supply it free, keep it in repair and 
renew it when necessary. If, after his discharge from 
the hospital, he again needs medical treatment on ac- 
eount of his disability, the Government will supply it 
free. While he is in the hospital and while in training 
afterwards, the soldier or sailor will receive compensa- 
tion as if in service and his family or dependents will 
receive their allotments. 

Also, a wounded soldier or sailor, regardless of 
whether his disability prevents him from taking up his 
former employment, may take a course in vocational 
training, free of cost, and the war-risk insurance com- 
pensation will be paid him during the time of training. 
In this case, no allotment will be paid to his family. 

The training branches, with their thousands of 
trained instructors, will use millions of the nation’s dol- 
lars, and the country, instead of being filled with de- 
pendent cripples and beggars, will have thousands of 
highly trained men—heroes, the glory of whose sacrifice . 
will not have been tarnished. 

That’s one of the reasons why the Fifth Liberty Joan 
must be fully subscribed. The first three loans launched 
America in the war, built training camps and equipped 
and sent men overseas. The Fourth Liberty Loan. the 
‘*fighting’’ loan, backed up the fighting men: and made 
overwhelming victory for the Allies possible. The Fifth 
or Victory Loan will be just as important in the annals 
of war loans, for both moral and material reasons. Amer- 
ica would be monstrously ungrateful should she not stav 
with her men in khaki and blue until they are returned 
to their homes, physically strong and able to earn a 
livelihood. The best way for every person to show his 
personal gratitude is to start now planning how much 
he can subscribe to the Fifth Loan. 


More THAN $3,000,000 worth of improvements are 
under way at the Charlestown navy yard. Building 42, 
the machine shop, is to have $750,000 expended on it in 
changes. The changes at the power house are to cost 
$450,000; the extension of the pier is to cost $100.000 
and the extension of the shipfitters’ shop, $500,000. 





POWER PLANT 
110 ENGINEERING 


January 15, 1919 


Fuel Economy in Hand-Fired Power Plants---V" 


Steam Prpina REQUIREMENTS; RECORDS OF OPERATION 


N ORDER to promote the economical use of coal, 

the steam generated should be transmitted to the 

point of use with as little loss of both heat and 
steam as practicable. This means that the piping sys- 
tem should be as simple as possible and well insulated, 
and only short direct runs should be used in connecting 
boilers, engines and other apparatus. 

All branch lines not in use should have the valves 
closed so that steam cannot enter them and waste heat 
by condensing in these dead ends, and the stop valves 
should be located so as to accomplish this purpose. If 
the engine is shut down for any length of time the 
valves at both ends of the engine lead should be closed 


COAL AND STEAM LOSS BASED ON 100 FT. OF UNCOVERED STEEL PIPE 


be discharged to the sewer or wasted, since the oil they 
carry has an injurious effect upon the boiler tubes and 
shell, and may do much more harm than the fuel value 
of the heat contained in these drips is worth. 

The boiler blowoff cock or valve must be perfecily 
tight to prevent the escape of any hot water to tiie 
sewer or other waste channel. If the end of this line 
cannot be readily inspected to make sure that all blowoff 
valves are tight, then a tell-tale connection with valve 
should be placed in the blowoff line beyond the main 
cock so that by opening it a leak at the blowoff will at 
once be apparent. ~ 

Leaks of hot water or steam which appear in any 


4 


Steam at Gage Pressures of 50, 100, 150, and 200 ‘ed per square inch. Air Temperature 70 degrees F., feed temperature = 200 degrees F. 


Heating value of coal = 12,000 B. t. u. per poun 
Coal at $5.00 per ton. 


Boiler and furnace efficiency = 60 [wed cent. 
Time = 24 hours per day and 365 days per year. 


Note.—A good pipe covering will save 75 per cent to 85 per cent of this loss. 


























Pressure =50 Lb. Pressure = 100 Lb. Pressure = 150 Lb. Pressure =200 Lb. 
Pipe Surface oy - Coal Gost Conn Coal Cost — Coal Cost — Coal Cost 
ae Lineal Feet By Hour Year Year len Year Year yl Year Year etic Year Year 
Inches |Square Feet|} Pounds Tons Dollars || Pounds Tons Dollars || Pounds Tons Dollars || Pounds Tons Dollars 
1 34.5 24.3 16 2 81 32.0 20.6 103 38.6 24.1 121 43.8 26.7 134 
1% 43.5 30.6 20.1 101 40.4 25.8 129 ° 48.8 30.7 154 55.3 33.7 169 
1% 49.8 35.1 23.2 116 46.2 29.3 | 147 55.8 35.0 175 63.3 38.5 193 
2 62.2 43.8 28.9 145 57.6 36.8 184 69.7 43.4 217 79.1 48.6 243 
2% 75.3 53.0 35 0 175 69.8 44.7 224 84.4 52.6 263 95.7 58.7 294 
3 91.6 64.5 42.5 213 84.9 54.3 272 102.7 63.9 320 116.4 71.4 357 
3% 104.7 73.7 48.6 243 97.0 61.8 309 117.4 73.1 366 133.1 81.5 408 
4 117.9 83.0 54 8 274 109.3 69.6 348 132.2 82.3 412 149.9 91.5 458 
4% 131.0 92.2 60.4 302 121.4 77.5 388 146.9 91.5 458 166.5 | 102.1 511 
5 145.6 102.5. 67.5 338 134.9 86.3 432 163.2 101.6 508 185.1 113.4 567 
6 173.6 122.2 80.6 403 160:9 102.9 515. 194.6 121.3 607 220.6 184.9 675 
7 199.8 140.6 924 462 185.2 118.3 592 224 0 139.7 699 253.9 155.5 778 
8 226.0 159.1 104.7 524 209.4 133.6 668 263.4 158.1 791 287.2 175.6 878 
9 252.3 177 6 116.9 585 233.8 149.4 747 282.9 176.5 883 320.7 196.2 981 
10 281.0 197.8 130.1 651 260.4 166 4 832 315.1 196.7 984 357.2 218.6 1093 
11 307.8 216.6 142.4 712 285.3 182.2 911 345.1 215.5 1078 391.2 239.2 1198 
12 334.0 235.1 154.6 773 309.5 197.5 988 374.5 .| 233.9 1070 424.5 259.7 1299 
































to prevent steam from condensing in and filling up this 
lead. 

Each high pressure header and steam separator 
should be dripped and the hot water returned to the 
feed-water heater, which should be included in the 
equipment of every power plant since each 11 deg. F. 
increase in the feed-water temperature will effect a sav- 
ing of nearly one per cent in the coal burned. In no 
ease should cold water be fed direct to the boilers, even 
if live steam has to be used for heating it. 

The oily drips from the exhaust steam header should 


* Abstract of Circular No. 7 Entitled Fuel Economy in the Opera- 
tion of Hand Fired Power Plants, Published by the University of Illinois 
Engineering Experiment Station. 


line either at a valve, flange, or other fitting should be 
stopped immediately ; otherwise a serious waste of fuel 
may result in making up the heat so lost. An even 
more serious condition may result if a leak is so 
located that it discharges water and steam over any 
part of the boiler or over another pipe since corrosion 
is very rapid in such a case. In fact, such leaks have 
started corrosion which later resulted in boiler explo- 
sions. 


Size oF STEAM AND ExHAust MAINS 


THE size and length of steam and exhaust mains 
may adversely affect the fuel consumption of a plant 
if these lines are either (1) too small, or (2) too large 
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for the proper handling of the steam they have to carry. 

If the steam main between boiler and engine is too 
small or too long, it will be necessary to carry a much 
higher*pressure at the boiler than would otherwise be 
necessary in order to get the required pressure at the 
engine. The excessive friction in small steam lines causes 
this loss in pressure, and if the main is also very long 
the loss will be still more pronounced. Steam gages at 
the boiler and at the engine throttle should not show a 
difference, or a drop in pressure of more than 5 lb. when 
the engine is running at full capacity. Should it be 
necessary to carry a much higher pressure at the boiler 
than at the engine in order to get a satisfactory oper- 
ating pressure, some unnecessary coal must be burned 
since all the heat losses will be slightly increased and 


Curves taken from “The Heat Insulatin Properti a 
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leaks will be somewhat more likely to develop. 

On the other hand, if this main is too large the pres- 
sure at the engine throttle will be almost. the same as 
that at the boiler when running at full capacity. The 


heat losses from oversize pipes and fittings are greater . 


and the first cost of installation is higher than for mains 
of the proper size. 

In the case of the exhaust main, the size is most 
important since the steam has now expanded and occu- 
pies a much greater volume than when it left the boiler. 
This exhaust steam must be discharged from the engine 
at the lowest possible back pressure if the engine is to 
get the most work out of each pound of steam supplied 
to it and hence develop the greatest power. With ex- 
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haust piping which is too small, a steam gage on the 
line will show a back pressure of more than 2 lb. which 
means that more steam is being taken into the engine 
to do the work than is necessary. Exhaust mains are 
almost never too large, but in such cases the excess 
heat loss due to radiation from large exhaust mains is 
not so serious as in the case of high pressure steam mains 
since the temperature of exhaust steam is much less than 


that of live steam. 
Heat INSULATING MATERIALS REQUIRED 


DEsIRABILITY of covering or insulating all high tem- 
perature surfaces around a boiler and, power plant is 
self-evident. It can be shown that by covering all steam 
and hot-water pipes, fittings, flanges and valves enough 
heat can be saved as compared with the loss from bare 
pipe to pay for the labor and covering material in a 
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of the ines Aand B it will be 
seen that the saving per de- 
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very few months. This, of course, applies to the ordi- 
nary commercial coverings ranging from 1 to 2 in. in 
thickness. The table shows the saving per year for 100 
ft. of covered pipe in pounds of coal and in dollars 
with coal at $5 a ton (2000 Ib.). 

The best commercial coverings 1 in. in thickness will 
save or prevent the escape of from 75 per cent to 85 per 
cent of the heat lost from bare pipes. The thickness of 
the covering should be varied with the temperature of 
the steam or water in the pipe line, but in general it 
will pay to use not less than 1 in. on all lines which are 
at 200 deg. F. and up to 300 deg. F. Above 300 deg. F. 
and up to 400 deg. F. it is advisable to use 114-in. cover- 
ing and above 400 deg. F., not less than 2-in. 

The ‘actual heat saving value of commercial pipe 
coverings now on the market has been the subject of 
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maly investigations. The latest work in this field has 
been done by L. B. MeMillan at the University of Wis- 
consin and the charts (Figs. 1 and 2) have been made 
from: the results of his tests on bare and covered 5-in. 
stee! pipe. These charts show how the heat transmitted 
by hare pipe compares with the heat transmitted by the 
same pipe when insulated. The values of only seven 
of the 20 or more coverings tested are shown. Their 
efficiency as insulators is easily seen by reading the scale 
at the left of the chart, which shows the heat lost or 
transmitted per hour per square foot of pipe surface 
per degree difference of temperature between the steam 
in the pipe and the air outside. The heat loss is expressed 
in B.t.u. 

The importance of covering steam lines operating 
at high pressures and temperatures is emphasized by 
Fig. 2. It will be seen by reference to the upper curve 
in this diagram that the heat loss per square foot from 
an uncovered 5-in. steam line increases very rapidly 
as the temperature of the steam in the line increases. 
By covering the line with a good insulator, not only is 
a large saving effected by reducing the heat loss (see 
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COMPARATIVE WATER AND STEAM SAVING EFFECTED 
BY COVERING LIVE STEAM MAIN 


FIG: 3. 


shaced area), but the increase in the heat loss per square 
foot from such a covered line at high temperatures is 
very much less than for a bare pipe. 

The chart (Fig. 2) shows that with steam which is 
300 deg. F. above the temperature of the outside air a 
5-in. diameter standard bare steel pipe transmits about 
3.3 B.t.u. per square foot per hour, while the same pipe 
covered with ‘‘Nonpareil High Pressure Covering’’ 
transmits only 0.425 B.t.u per hour or 13 per cent of 
the heat wasted by the bare pipe. In other words, 
about seven-eighths of the loss has been stopped by the 
covering. 


REQUIREMENTS FOR Goop COVERING 


A SATISFACTORY pipe covering must be, (1) un- 
affected by heat or fire, (2) easily molded and light in 
weight, (3) impervious to or unaffected by water and 
steam. (4) non-corrosive in its effect upon metals (steel, 
iron and brass), (5) structurally fairly strong or self- 
sustaining and (6) sanitary and not attractive to ver- 
min of any kind. 
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UNCOVERED PIPES WASTE STEAM 


THE OWNER of a power plant should realize that 
an uncovered steam main wastes heat and that it should 
therefore be covered. The loss of heat means a loss of 
steam by condensation and the generation of steam by 
the boiler plant which cannot be used. 


That this loss is serious and that it requires the 
boilers, the feed pumps and the traps to handle much 
more water than would be necessary if the steam mains 
were properly covered is shown by Fig. 3. The simple 
computations necessary to prove this statement for a 
typical tase are given below. The plant shown in Fig 3 
is operating 24 hr. per day for 365 days per year. A 
5-in. steam main, which is uncovered, carries steam at 
150 lb. gage pressure to an engine 100 ft. away. The 
air around the main averages 70 deg. F. and the feed 
water enters the boiler at 200 deg. F. 


(1) Actual tests show that each square foot of 
pipe loses 3.25 B.t.u. per hour for each degree of differ- 
ence in temperature between steam inside and air out- 
side. 

(2) The outside surface of 100 ft. of 5-in. pipe 
amounts to 145.6 sq. ft. 

(3) The total heat loss from the pipe per hour is: 
3.25 X 145.6 & (366 — 70) = 140,000 B.t.u. 

(The temperature of saturated steam at 150-lb. gage 
is 366 deg. F.) 

(4) This heat is obtained by condensing, not by 
cooling some of the steam in the pipe. One pound of 
steam gives up 858 B.t.u. when it condenses at 150 
lb. gage pressure, or the uncovered pipe condenses 
140,000 —- 858 = 163 Ib. per hour. 

(5) In one yeear, 163X24365—1,428,00 lb. of 
steam wasted; that is, this much steam never reaches 
the engine. At 81-3 lb. per gallon, 171,200 gal. of 
water have been needlessly handled. 

(6) Expressed in another way, this plant has 
evaporated and sent over 17 tank cars (of 10,000 gal. 
capacity per car) of water into this line which did not 
perform useful work. This represents an absolute 
waste of coal, of steam and of boiler capacity. At least 
75 per cent of this waste could have been prevented by 
covering the line. 

(7) To evaporate each pound of this water from 
feed water at 200 deg. F. took 168 plus 858, or 1026 
B.t.u., or a total of 1026 < 163, or 167,300 B.t.u. per 
hour. 

(8) At 60 per cent efficiency each pound of coal 
(heat value taken as 12,000 B.t.u per pound) gives to 
the boiler 7200 B.t.u or the plant is wasting 23.2 Ib. of 


- eoal per hour te supply the condensation loss. 


(9) The coal required per year is: 
23.2 & 24 & 365 = 203,000 lb. or 101.5 tons. 

(10) This means that this plant has to burn about 
2% cars of coal (holding 40 tons each) in order to pro- 
vide for this annual heat loss. A good covering would 
stop 75 per cent of this waste and save two whole cars 
or 80 tons of coal a year. Bare steam pipe is a very 
expensive luxury in any power plant. 
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PuRPOSE OF THE RECORD OF OPERATION 


THE MAINTENANCE of such records of operation as 
may be necessary to enable the superintendent or owner 
of a plant to determine with reasonable reliability the 
cost of operation, the relative efficiency of the plant, 
and the improvement from time to time is essential. 
For practical purposes, the index to the performance 
of any steam generating plant lies in the relation be- 
tween the number of pounds of water evaporated, and 
the number of pounds of coal fired less the weight of 
the ash. The record must therefore give the informa- 
tion on the basis of which this relation may be deter- 
mined at any time, and it should also contain such other 
data as may be required for detecting and remedying 
any defects in operation which indicate loss. 


PLANT 


(5) <A draft gage connected into the space above 
the fuel bed and into the ashpit. 

(6) <A differential draft gage connected into the 
space above the fuel bed and into the flue gas passage 
near the point of discharge from the boiler. 

(7) A CO, analyzer. 

(8) <A pressure gage at the boiler (pressure gages 
should also be supplied at the ends of all live steam 
lines). 

(9) A pyrometer for indicating the temperature 
of the flue gases leaving the setting. 

Some of these devices are already part of the equip- 
ment of most plants and the others may be secured at so 
slight a cost in proportion to the saving to be effected 
as easily to warrant their installation. 


NAME OF FIRM 
DAILY RECORD OF POWER PLANT OPERATION 
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FIG. 4. DAILY RECORD OF OPERATION 


CHARACTER OF THE RECORD 


Ir MUST BE RECOGNIZED that no satisfactory record 
of operation is possible unless the plant is equipped 
with certain checking and recording devices which have 
been recommended in the preceding pages of this dis- 
cussion. These may be recounted as follows: 

(1) Means of weighing the coal fired for each 
boiler. 

(2) Means of weighing the ash removed from the 
pit. 

(3) Some device for weighing or measuring the 
water fed to the boiler or the steam delivered by the 
boiler. 

(4) A thermometer for indicating the tempera- 
ture of the feed water. 


The daily reeord of operation should include the 
items shown in the form given herewith. 


Items 1, 2 and 3 of this record should cover the 
entire shift of the firemen for each boiler. Items 4 to 9, 
inclusive, should contain readings taken for each boiler 
at regular intervals (the suggested form provides for 
hourly readings) throughout the shift as frequently as 
may be practicable. The choice of the individual to 
be charged with the responsibility of maintaining this 
record is a matter which will depend largely upon the 
character and size of the existing organization of each 
plant. In some cases it may be found satisfactory to 
entrust the matter to the fireman; in others it may be 
desirable to assign it to some other employe. -It should 
be recognized that reasonable accuracy is essential. 
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New Westinghouse Research Building 


IGH grade experimental work cannot be carried 

on in the midst of the noise and confusion of 

production. Quiet is the first essential for great 
achievement in research where uninterrupted concentra- 
tion is required. Delicate instruments and the costly 
mechanism of an experimental laboratory must be pro- 
tected from the dust and vibration of the shops. 

The Westinghouse Electric & Manufacturing Co.’s 
New Research Building at East Pittsburgh, Pa., is 
located about a mile from the works on the Lincoln 
Highway. Architecturally, the building is plain but 
substantial, of reinforced concrete and brick, trimmed 
with white terra cotta. The distinctive features of the 
building are its plumbing and wire services being ar- 


RESEARCH FACILITIES DEVOTED TO ELECTRICAL PHENOMENA 


ranged in such a way as to enable these services to be 
brought into any particular laboratory when needed 
without disturbing any other part of the building. 
Provision is made in the new building to deal with 
a large variety of experiments in many lines of work, 
including magnetic insulation, metallographic metal- 
lurgy, chemistry—organic and inorganic—furnace com- 
bustion, woodworking, illumination, glass blowing, ete. 
While this new laboratory has been occupied for only 
a comparatively short time, the work already accom- 
plished gives much promise for the future. The his- 
tory of the Westinghouse research organization is inter- 
esting. This division was founded in 1906 as one of 
the several divisions of the Engineering Department. 
It is now divided into seven laboratories. The extent 
of work covered by the whole division is broader than 
is ordinarily included as research work. For example, 
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it has charge of the preparation of all specifications 
for the purchase of materials used by the company, 
together with the experimental and development work 
leading up to these specifications. It includes a process 
section, which has electrical control of all the various 
processes used by the company in the manufacture of its 
product. It has charge of the routine chemical and 
physical testing for all departments, including the In- 
spection Department. It has technical control of the 
various metallurgical processes, such as those involved 
in the brass foundry, copper mill, scrap recovery plant, 
ete. Through the activity of its members on various 
standards and other committee work, it comes into 
contact with numerous activities not strictly of research 
nature, both within and without the organization. 


Proposed Hydro- Electric Installation 
at Queenston, Canada 


SPECIFICATIONS CALL FOR SPECIALLY DESIGNED 
Units To Br As SELF-CONTAINED AS POSSIBLE 


PECIFICATIONS have been issued by the Hydro- 
Electric Power Commission of Ontario for gen- 
erators for the initial installation of probably 

200,000 hp. at Queenston. According to the Cana- 
dian Engineer, each generator will have a capacity of 
45,000 kv.a. at 80 per cent power factor. 

It is proposed that each generator be completely 
enclosed and the cooling be effected by air, either forced 
in or exhausted by suitable fans. The intention is to 
draw the air from a gorge located on the east of the 
station at a height above the flood level and supply it 
direct to the generators through ducts, either at the 
bottom, or the bottom and the top, discharging at the 
rear of the station near the roof. 

If possible, the generators are to be self-ventilating 
by means of suitable fans mounted on the rotor, mak- 
ing the generators as self-contained as possible. Accord- 
ing to specifications, the temperature rise of the gen- 
erators must not exceed 100 deg. C., with cooling air 
at 40 deg. C., if mica and cambric insulation is used, 
and if other class of insulation is used, the temperature 
rise will be considered as recommended by the manu- 
facturers; provided it does not exceed at any part of 
the units 90 deg. C. by thermometer or 110 deg. C. by 
embedded temperature recorders, of which at least 24 
will be installed at various parts of each unit. 

Each unit will have a vertical shaft, revolving field 
with thrust bearings and, if possible, direct connected 
exciter, and will be capable of delivering mechanically 
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the rated capacity of its water turbine, approximately 
52,500 hp., and be-capable of safely carrying momen- 
tary overloads to which it may be subjected. 

Each unit will operate at a normal speed of 187.5 
r.p.m., frequency 25 cycles, and must be designed to 
operate continuously, with no load, but with normal 
field current, at 347 r.p.m. without injury in any re- 
spect. The normal voltage to be generated is 12,000, 
but the design must safely permit a potential rise to 
13,200 volts for several hours. 

A brake device is required for stopping the rotor 
after water has been shut off, consisting of a number 
of brake cylinders and plungers secured directly to 
the foundation, with the plungers bearing on a surface 
forming part of the rotor and capable of bringing the 
rotor to rest from normal speed within 5 min. 

The armatures must stand a ground test of 30,000 
volts for one minute duration, which potential test also 
applies between phases of the windings, and the field 
windings a potential of ten times the rated exciter 
voltage. Wherever possible, the insulation of conductors 
and supports will be covered with fireproof material. 

It is not likely that the initial installation will com- 
prise more than four of these units; it is, however, in- 
tended to make additions from time to time as the 
power demand increases, with a possibility of reaching 
a million hp. 


Changing Speed of Induction Motors 


PossIsLe SPEED CHANGES OF INDUCTION MoTors 
to Svurr ConpiTIons IN Power PLANTS 


N the November 15, 1918, issue we discussed the pos- 
sible speed changes of induction motors by chang- 
ing the number of poles and regrouping the coils 

in the motor. A motor having 48 slots, 48 coils was con- 
sidered in the article. A motor having 72 shots, 72 coils 


Fig. 1. SHOWING 72 COILS IN STATOR WINDING. EACH COIL 
HAS 2 LEADS NUMBERED FOR FORMING CONNECTIONS 
FOR DIFFERENT NUMBER OF POLES 
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will be considered in this article with a frequency of 
60 cycles. 

The following table shows possible speed changes of 
a 3 phase 60 cycle induction motor having 72 coils and 
necessary connections: 


No. of 
Poles 
9 


Coils per pole 


Speed 
per phase 
12 


¥.p.m. 
: 
8 

12 

16 





FIG 2. CONNECTIONS FOR 4 POLE 72 COIL STATOR WINDING 


2 Poles 3600 R.p.m. 
2 to 28 inclusive in series 
96 to 47 “ec “eé ce 
50 to 71 sf eotes 
74 to 95 ee boy, 58 
98 to 119 , 
122 to .143 es 
24 and 96 in series 
72 and 144 ‘* =‘ 
120;ard" 48°" ** 
For Y connection: 1-49-97 line. 
73-120-25 forms star connection. 
For delta connection: 49 and 73 line. 
line. 1 and 25 lines. 
4 Poles 1800 R.p.m. 
2 to 11 inclusive in series 
14 to 93 cé “eé “e 
96 to ce ce “ce 
38 to eee he! ae 
50 to é “ce 6é 
62 to «sé “ce oe 


97 and 120 


“é 
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74 to 83 inclusive in series 

86 to 95 = a al 

98 to 107 “i a) ee 

110 to 119 “4 eo 

122 to 131 -. 

134 to 148 1 if tas 

12, 48, 37, 73, 84, 120 in series 

36, 72, 61, 97, 108, 144 ‘‘ ‘ 

60, 96, 85, 121, 182, 24‘* ‘‘ 
For Y connection: 1, 25, 49 line. 
109, 133, 13 forms star connection. 





























FIG. 3. SHOWING TWO LEADS TO EACH COIL AND METHOD 
OF CONNECTING GROUPS F 


For delta connection: 25 and 109 line. 133 and 
49 line. 1 and 13 line. 

For 8, 12, 16, 18, and 24 poles the groups are reduced 
in proportion as shown in table. 


THE First definite steps looking toward the ultimate 
electrification of all the lines of the Southern Pacific Co. 
were taken by engineers for the company recently, when 
plans for great development of power in the Pitt river 
were outlined. Already, it is announced, two dam sites, 
capable of impounding many millions of gallons of water 
for the power project have been selected. One of these 
sites is about 3 mi. up steam from Copper City and the 
other is 12 mi. farther along. 

While these are the only two definitely decided on 
at this date, it was said that other dams on railroad land 
farther up the river are also to be constructed, in this 
way using the water for power purposes over and over 
again. 

Railroad men state that this is the initial step in the 
plan of the railroad to electrize its entire system, intra- 
state as well as transcontinental, and with the war safely 
out of the way, the work will be rushed to speedy com- 
pletion. Details of the plan for the electrization of the 
system were published a short time ago exclusively in 
The Bulletin. 


Somesopy asks whether success is most due to luck, 
pluck or brains. The answer is easy—all three. 
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Simple Test for Lighting Transformers 


OMETIMES transformers become defective, espe- 
S cially those subject to heavy overloads and others 

by being damaged by lightning discharge, and give 
more or less trouble. When a transformer commences 
to give trouble, a simple test to determine its extent of 
damage can be made with a buzzer and one or two dry 
batteries as follows: 

Connect secondary side of transformer in series with 
buzzer and battery as shown in the illustration. Short- 
circuit the primary lead by taking hold of the two wires 
and bringing them together at the ends. If the trans- 


SHORT CIRCUIT HERE 





~) 


BATTERY 
Mt 


BUZZER 


ine 


CONNECTIONS FOR TESTING LIGHTING TRANSFORMER 


former has short circuited coils, the sound of the buzzer 
will decrease slightly. If the transformer secondary or 
primary winding is completely burned out, the buzzer 
will have the same pitch as when connected direct in 
series with the batteries. If the transformer is in good 
condition, the buzzer sound will increase. 


A 55,000-KW. Turbo Altermator 


THE First turbo-alternator of 60,000 kv.a. capacity 
has recently been completed in the A. E. G. (German) 
works, and the following description is abstracted from 
Elektrotechnische Zeitschrift. The output of the ma- 
chine is 55,000 kw., at a speed of 1000 r.p.m. It gives 
7000 volts, three-phase, with excitation at 220 volts. The 
turbines work at a super-heat of 326 deg. C., and with 
cooling water at 27 deg. The weight of the turbine is 
250 tons, of which the turbine rotor is responsible for 49 
tons; the total weight of the alternator is 225 tons and 
of its rotor 106 tons. The entire weight of the machine, 
turbine and alternator, is thus 475 tons. 

This machine, together with a second one of similar 
size and output, designed by B. Goldenburg, will be in- 
stalled in the Rheinisch-Westfalische Elektricitatswerke 
power station, located on the site of the coal fields at 
the foot of the hills near Cologne. The total installation 
at this station (named after the designer, the ‘‘Golden- 
burg works’’) will consist ultimately of six turbo-alter- 
nators from 15,000 kw. each up to about 200,000 kw.— 
ELECTRICAL EXPERIMENTER. 


THE Hartuanp (W. Va.) Power Co. is extending its 
Elk River transmission system so as to furnish electricity 
for three more coal mining companies. 
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Experiences at the Glendale Plant 


THe FINAL 
NEER WALLACE. 


FFAIRS in the station were very quiet as the 
engineer sat gazing thoughtfully at the circulat- 
ing pump while Richards, the oiler, who had an 

unusual thirst for knowledge, was poring over the pages 
of a power plant magazine. Suddenly he looked up and 
asked : 

‘‘What’s an internal combustion engine?’’ 

‘‘One that burns its fuel directly in the cylinder,’ 
said Wallace, then adding, ‘‘the fuel must be gaseous 
or liquid and must not contain anything that will leave 
a deposit in the cylinder.’’ 

‘“Then auto engines are of that type,’’ said the oiler. 

Wallace nodded as he said, ‘‘also any gas, gasoline 
or oil engine.”’ 

Hall, the electrician, had just joined them and he 
reminded Wallace of his promise to tell them some of 
his experiences with oil engines at the Glendale power 
station. 

‘‘The first time I ever heard them mentioned was 
during the first year of my work at Glendale, when 
Phillips, the manager, told me of a street railway com- 
pany having a power station that was delivering cur- 
rent for the small sum of six mills per kilowatt at the 
switchboard. This figure, he added, the oil engine peo- 
ple guaranteed to cut in two. Later he spoke of visiting 
the shop where they were made and making some in- 
quiries about them. If it developed as it then promised 
he proposed to install them and in that case he would 
try to get all of the power business in that vicinity.’’ 

‘‘What did you think of the proposition?’’ asked 
the oiler. 

‘‘Being a steam man, naturally I was not very 
enthusiastic,’’ the engineer replied; ‘‘however, plans 
were soon made to form a company to develop another 
water power site and the idea was to install 1000 hp. 
of oil engines in our station to help out in dry weather. 
Soon after that, preparations were made to install the 
first engine and after many days it was done and when 
she turned over it was quite a surprise to many who 
thought that they would not prove successful.”’ 

‘‘Did you feel confident of handling them?’’ asked 
Richards. 

‘*Not very,’’ was the reply, ‘‘but the erecting engi- 
neer stayed with us for some time and every day we 
became more familiar with the operation of the 
machine.”’ 

‘*Tt must have seemed queer to operate after steam 
- engines,’’ said the oiler. 

‘‘It was indeed,’’ replied the engineer, ‘‘for it had 
six cylinders as a whole and it was really made up of 
two three-cylinder engines with separate governors and 
these coupled to the short shaft with the flywheel and 
rotor on it. The whole unit was 39 ft. long and the 
engine alone weighed 100 tons.’’ 

‘*What was the speed?’’ asked Hall. 

‘‘She turned at 164 revolutions,’’ replied the engi- 
neer. 


NARRATION OF ENGI- 
By G. H. KimsBatu 


‘“Why was she so heavy?’’ asked Richards. 

‘“Because of the extremely high pressures carried; 
and to make it clear to you, it is necessary to explain 
something about the way in which this type of engine 
was developed. 

‘“There are several types of oil engines, but the most 
prominent one is the Diesel, which was first brought to 
the attention of the mechanical world by Dr. Diesel, 
who was a scientist at Munich, Germany. His early 
experiments were performed on crude one cylinder 
motors and he constructed three of them before he could 
get one that would run, but with the first he had a 
demonstration of the principle that makes his engine 
today most prominent.’’ 

‘“What was that?’’ asked Richards. 

‘After turning the first motor over, he injected a 
charge of oil and there was an explosion which blew off 
the indicator.’’ 

‘‘That came from the spark, I suppose,’’ 
the electrician. 

‘*No,’’ answered Wallace, ‘‘for the inventor’s idea 
was to ignite the oil by the heat of the air which he had 
compressed in the cylinder and when the explosion 
took place, he knew that such an event was possible. 
Thus this form of oil engine was built on that principle 
and in that feature it is far ahead of any gas or gaso- 
line engine both in economy and reliability.’’ 

‘‘They must have made many improvements on them 
since,’’ said the oiler. 

‘Oh yes, very many; for such a unit must be reliable 
if you wish to furnish power to customers with it.’’ 

“Tell us something of the principle of burning the 
oil,’’ said Richards. 

‘“You are doubtless aware of the way that gasoline 
is consumed in an engine by being converted to a gas 
in the carburetor and then after being compressed with 
the proper mixture of air in the cylinder, it is exploded 
by the spark. The only thing in the oil engine that 
resembles that is the first downward stroke during 
which the cylinder is drawn full of pure air. This is 
compressed to about 500 Ib. per square inch which heats 
it to about 1000 deg. F. 

‘‘The fuel which is a low priced oil is then injected 
in the form of spray and the heat ignites it, not as an 
explosion, for it is not in gaseous form but a very quick 
burning takes place which furnishes the power to the 
piston.”’ 

‘*How did they work?’’ asked Richards. 

“Very well,’’ answered Wallace, ‘‘after we had be- 
come more familiar with the principles of operation. 
The valve setting on them is very simple, for the valves 
move but half as many times as there are revolutions on 
account of the four-stroke cycle.’’ 

‘“What is that?’’ asked the oiler. 

Wallace replied as follows: ‘‘Every engine piston 
is said to go through a cycle in order to produce a power 
stroke, and some take two strokes to do it, while others 


put in Hall 





POWER PLANT 
118 ENGINEERING 


need four, as these engines did. Therefore the valves 
do not function for every stroke so that the cam shaft 
needs to turn but half the speed of the crank shaft. 
There are three valves, an exhaust, an air admission and 
a fuel valve, and the first two will keep adjusted for a 
long period. The fuel valve, however, needs to be set 
about once every month. The principal reason for this 
is that the timing of the valve becomes late and the 
engine will not carry the load that it should. We found 
that these valves had never been set with the right lead 
until a man from the works came in one day and sug- 
gested that we try an earlier opening on them in order 
to get more power and when tried it was found to 
remedy the trouble.’’ 

‘“How were they in regard to carbon?’’ asked Hall. 

‘‘We were troubled considerably for a time, and 
then we began the kerosene treatment and then the 
rings had leaked badly so that the gases escaped into the 
erank case, after a time it almost stopped. However, it 
is necessary to pull out the pistons every little while and 
free the piston rings so that they will hold the high 
eylinder pressures.”’ 

‘‘Did you have much trouble with the valves?’’ 

‘*Not very much, although we ground the air admis- 
sion and exhaust valves in every two weeks for a long 
while in order to be sure that they would be perfectly 
tight. This, we found from later experience, was too 
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A TYPICAL OIL-ENGINE INDICATOR CARD 





often and once in three months was quite sufficient. The 
fuel valves are tested by opening the indicator plug 
and listening for leaks with the air turned on. The 
points are made of nickel steel to prevent the oil from 
attacking them as it would a yalve made of machine 
steel.’’ 

“‘Did you ever use the indicator?’’ was the next 
question. 

‘*Not much,’’ said Wallace, ‘‘for the diagram is not 
as essential with that type of engine as it is where steam 
is the power which drives it.’’ Here he drew the sketch 
shown herewith. 

‘*As you see, there are more lines used in this dia- 
gram as AB is the suction or air admission line, BC is the 
period of compression, C is the point of ignition, CD is 
the time that the fuel is being fed into the cylinder, DE 
is the expansion line, E the point of release and EF is the 
exhaust line.’’ 

‘*How were they on repairs?’’ asked Richards. 

‘*T ean quote what the erecting engineer put up to 
me, ‘These engines require about four times the repair- 
ing that a steam engine does.’ However, this should 
be qualified somewhat when we consider that a six- 
eylinder engine is like six simple engines placed side 
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by side and when the number of parts increases so fast, 
mere adjustment takes some time. Many men have 
gained the impression that these engines could be oper- 
ated by anybody and thus in many plants, inexperienced 
men were in charge of them, so that very poor results 
were obtained.’’ 

‘*What is the air used for?’’ asked the electrician. 

‘‘To spray the fuel into the cylinder, as the fuel 
pump will not drive it against the compression, and the 
air being considerably higher, feeds it in a fine spray 
which is ignited very easily. It is important that this 
air be kept at the proper pressure according to the 
load.’’ 

‘‘On the whole, did you get satisfactory operation 
out of these engines?’’ asked the oiler. 

‘‘By what the manager said when I came to leave, 
I felt that we had done better than he expected we 
would,’’ answered the engineer. ‘‘I had held no illu- 
sions in regard to my ability to operate them success- 
fully,’’ he added, ‘‘and while the erecting man showed 
us all that was possible, it was curious that things began 
to happen as soon as he left, that we had no specific 
instructions for and for some time we had to watch 
everything carefully in order to avoid shut downs; but 
by leaving nothing to chance and systematically repair- 
ing everything, we turned out a large amount of power 
with no shut-down that could be laid to the engine, so 
that when the water began to rise in the river we could 
look back on a hard winter with satisfaction.”’ 

‘*What will you tell us next?’’ asked the oiler. . 

‘‘This is the seventh talk that we have had on my 
experiences in a country power station,’’ said the engi- 
neer, ‘‘and while there is much that could be told, you 
have heard the most interesting part of them. For 
nearly 5 yr. I had directed the operation of that plant 
and I felt that there was a future in the oil engines, 
so I finished my work there and went to a plant where 
there was to be a large oil engine installation.’’ 

‘*We hope to hear of your experiences there,’’ said 
Hall. 

‘‘They have already been told in the columns of 
Power Plant Engineering some years ago,’’ the engineer 
replied, ‘‘so now we have other duties to perform and 
this will close the experiences in a country power 
station.’’ 


THE IMPORTANCE of preventing and stopping up air 
leaks is appreciated by all engineers. A very satisfac- 
tory medium for stopping these air leaks in the brick 
work of a boiler furnace is found in ordinary coal tar. 
The setting is first gone over with a ball of asbestos 
wicking and all apparent cracks are filled. The coal tar 
is then applied with a paint brush until about five coats 
cover the brick walls of a furnace. It is well to have 
the boiler in action at the time of painting so that there 
will be sufficient heat on the outside of the furnace wall 
to cause the brick to take up the tar. The new surface 
will be found to be pliable and yet not sticky. The big 
advantage in coal tar is that it is not costly and is far 
from being. as crude as you might imagine. The effect 
on the fire is apparent as soon as the first coat is ap- 
plied. —ComBusTION CHAMBER. 
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How a Refnigerating Plant "Came Back" 


Ir Was Gorne State; Nosopy BELIgvED THAT It CouLD Be REFoRMED. THEN 
CAME THE STRANGER WITH KNOWLEDGE AND VISION; AND WHAT HAPPENED 


T never was a big, model plant. But it was a good 
average installation, and for awhile gave satisfac- 
tion. Then it backslided. It was crowded too 

hard. Nobody loved it, and it went from bad to worse. 
E. W. Miller in Refrigerating World gave the facts 
about it from which the story was written. 


THE OUTFIT 


Art first it was a clean, well-behaved plant. Its main 
features were a 150-hp. combination fire and water 
tube boiler, with the usual trimmings; and this made 
steam for a 50-T. horizontal, double-acting compressor, 
a few pumps and a 150-kw. generating unit. The while 
served a small packing house which handled 100 head 
of cattle a day, cooling a market storage room, chill 
rooms and a bunker room having some 2000 ft. of 1-in. 
pipe in cooling coils. 

Above each coil was an iron trough such as is used 
with atmospheric condensers, to circulate calcium brine 
for keeping the coils clean and increasing their effi- 
ciency. This brine was circulated by a centrifugal 
pump, driven from a line shaft, which also drove a 
large fan to circulate air through the coils and through 
duets to the chill room and market storage, where no 
coils were installed. The shaft was driven by a 7.5-hp. 
motor. P 

So much for the landscape of the plant. For a year 
it worked well, was respected and gained a good repu- 
tation. Its owner and the engineer treated it accord- 
ingly, and it lived a model life. Then came the gradual 
falling away from the path of virtue. 


WHEN THE SLIPPING BEGAN 


First the boiler was overloaded, and the refrigerat- 
ing plant was pushed to the limit, so that it couldn’t 
keep cool in warm weather. Like anybody else who 
feels that he is slipping and gets hot about it, the plant 
began to lose out. And the boss and the engineer began 
to lose confidence. The boiler couldn’t be shut down 
to be cleaned properly, so lost its neat appearance and 
effectiveness. The ice machine was run almost con- 
tinuously, and developed a bad case of ‘‘fagged out.’’ 
The coolers were heavily loaded Saturday, hence had 
to be run Sunday to bring the temperature down. Then 
the boiler was shut down, cleaned hurriedly while still 
hot, badly, of course, as it could be cleaned properly 
only by going inside. There was little rest for the plant; 
none for the men. 

Of course nobody loved it, and the plant got a bad 
name about town. As many as four engineers in a 
month tackled it, but each one left as soon as he could 
get another position. That made matters worse. The 
plant became an ‘‘alley cat,’’ kicked and cursed by 
everybody who came near it. And its decline became 
inereasingly rapid. 

Output of the plant had doubled, so no wonder the 
poor plant couldn’t keep up. But that didn’t help the 


fact that the chill rooms and storage were usually 10 
to 15 deg. warmer than they should be. There was 
some hope, however, for the sharp freezers and the 
small storage which had direct expansion coils worked 
fairly well. 

The calcium brine bath over the coils in the bunker 
room was not an unqualified success. Moisture in the 
air diluted the brine so that $85 worth of calcium had 
to be added every month or the brine became so weak 
that it froze on the coils. Even with that addition, there 
was considerable ice and frost on the coils all the time. 

Changing keepers didn’t add to the effective condi- 
tion of the plant, either. Some were good, and tried, 
as long as they stayed, to effect some improvement. 
Mostly, however, they just kept her going, often feed- 
ing too much oil to the compressor to keep her from 
groaning, and thus clogging up receivers and expansion 
coils. 

Things rapidly got worse. The condenser pressure 
jumped from 160 up to 200 lb.—and stayed there. 
Water consumption became a very flood, and coal con- 
sumption was frightful. Also ammonia seemed to dis- 
appear into: thin air; from nothing during the first 6 
mo. it leaped to 400 lb. a month at the end of the year. 
The boss ‘‘hollered,’’ but no avail. Every new engineer 
asked for more ammonia and calcium the first thing. 
That would help a little, but soon the performance 
would drop back, and the disgusted engineer would 
quit. 


ENTER THE STRANGER 


WHo he was nobody knew. He just dropped in one 
day and applied for a job. The old engineer was quit- 
ting, and the boss grabbed at any salvation; and as 
chance would have it, the stranger knew his business. 
Consequently he looked over the plant, first. 


Too Mucyu Arr 


A Trip to the roof and trying the condenser purge 
showed that half the condenser was filled with air and 
loafing. That was purged out and the stranger said, 
‘‘Humph! Where did that air get in?’’ 

It seemed that it was a regular thing to pump down 
the system; and then, as the stuffing box began to get 
hot, to loosen up the packing as far as it would go. So 
there was one item found. ; 

But he was not convinced that this was sufficient 
cause; and the gages were called in question. The suc- 
tion gage was found to read 7 lb. too high, and the plant 
had been run at 5 Ib. suction pressure by that gage; 
hence, it was actually running at all times with 4 in. 
vacuum, and when pumping down, 14 in. vacuum was 
actually pulled. That, with the loosened packing, was 
sufficient to account for the air. And the purging 
brought the condenser pressure back to 162 lb. after a 
little. 
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EXPANSION GRIEF 


Now for that compressor. It was running ice-cold. 
The stranger squinted one eye and scratched his head; 
then started to trace out ammonia lines and expansion 
coil connections for trouble. He found it. 

In an effort to help out the air cooling, some enterpris- 
ing engineer, during his brief sojourn, had installed 
additional pipe coils in the market storage, which was 
all right, only that he put 400 ft. of 2-in. pipe into two 
coils, making it almost impossible to adjust the expan- 
sion valves to give the right amount of ammonia with- 
out plugging up. It’s hard enough to regulate a valve 
on a coil of 2000 to 3000 ft. of pipe so that it will work 
evenly. On a coil of 200 ft. it simply can’t be done. 
Result, the valves were opened so as not to clog up. 
That let altogether too much liquid through, and the 
compressor was getting a lot of liquid back which it 
pumped over and over again without doing any useful 
work; but the capacity was badly cut down. Those 
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CONNECTIONS FOR DEFROSTING AND PUMPING DOWN COILS 


valves were closed down; then other valves adjusted to 
where they apparently should be. 

Suction pressure jumped to 12 lb.; by a little further 
regulation it was raised to 15 lb., also the discharge 
from the compressor began to get hot. Things were 
looking up for the dejected plant. 

Regulating the water, it was now possible to cut the 
flood to the condenser by more than half; so the pumps 
began to feel better, and some of the load being lifted, 
the boiler began to cheer up. 


Too Mucu Capacity 


HerE was where the stranger gave the boss a jolt. 
Some time before the owner had decided that maybe 
the plant was at fault and had ordered another boiler 
and ice machine, of the same size as the old ones, and 
these were nearly installed. The stranger said: ‘‘You 
don’t need ’em, except as emergency standby, and you 
ought to have had ’em for that right from the start. 
Fact is you haven’t got enough expansion piping to be 
a proper load for the old machine, if the oil was cleaned 
out and the frost cleaned off.’’ And he let that soak in 
for a day. 
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Then the boss came around with the question, ‘‘ Well, 
what do you think we ought to do?’’ 

And the stranger said he’d take 2400 ft. of 2-in. 
pipe with fittings, bends and such like for his. He 
would add this to the 400 ft. in the market storage, 
giving a coil of 2800 ft., which could be handled reason- 
ably by an expansion valve without carrying liquid 


into the suction line, and would stop the bunker coils: 


and fan from trying to do something they couldn’t pos- 
sibly do. 

As a consequence the pipe came, rush; two fitters 
went to work; and in a few days the market storage 
was running at 33 deg. instead of 42 deg. The fan 
circulation was all turned into the chill rooms, and 
they felt better also. 

It was easy, after that, to get a coil of 2500 ft. of 
2-in. pipe put into the chill rooms, and in about 10 days 
the stranger turned ammonia into these; with the result 
that the coolers with a heavy load came down to 33 deg. 
by 3 a. m., the suction pressure was jumped to 25 Ib., 
and the suggestion to run a 114-in line from the com- 
pressor discharge to the expansion coils for defrosting 
was adopted almost before he made it. 


DEFROSTING 


CONNECTIONS were made as indicated in the diagram. 
The 114-in. line was taken from a tee near the com- 
pressor discharge, so that hot gas could be sent to the coils 
to be cleaned through individual 34-in. connections. To 
defrost, valves E and S were closed and A, C and D 
opened. A few minutes of compressing hot gas into the 
eoil did the work, when valves A and C were closed; 
E was opened, and the liquid ammonia which had con- 
densed in coil F was fed to coil G, through D, used as 
an expansion valve. When frost began to show on F, 
return valve S was opened, D and D, closed, and E and 
E, reset for regular operation. The whole process took 
about 15 min. This method of taking the liquid out of 
the cleaned coil avoided any danger of getting slugs of 
liquid over to the compressor, as might be done if the 
valve S were opened with liquid in coil F. 


Pumping Down 


WHILE he was at it the stranger put in a cross con- 
nection with valve B from discharge to suction. This 
could be used to pump down any expansion coil by 
closing its valves S and E and opening valves D and B 
without disturbing the other coils. Also like branch 
connections were made to the new compressor, so that 
one machine could be used to pump down if desired, 
while the other continued in normal operation. 

As soon as the system was ready, every coil was 
given a thorough cleaning and defrosting. And it was 
possible to shut down the calcium brine circulation in 
the bunker room and save the monthly expense for 
calcium. By cleaning coils every few days, the oil was 
gradually loosened and removed, increasing greatly the 
effectiveness of the coils. For the first two weeks, half 
a pailful of oil was taken from the traps every morning, 
which was sufficient evidence of the coating that must 
have been in the coils. 
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Freezer coils that had carried a foot of frost were 
cleaned off, and the sharp freezer rooms dropped from 
25 deg. to 20 deg. And it became possible to raise the 
back pressure much of the time to 28 lb. The com- 
pressor, which before couldn’t hold the room tempera- 
tures within 15 deg. of what they should be when 
running at 85 r.p.m., was slowed down to 60 r.p.m. and 
earried its load easily. 

The plant had ‘‘come back,’’ and the stranger had 
heeome a valued friend. 


Jumping Governors 


CAUSES OF AND REMEDIES FOR IRREGULAR AMMONIA 
ComMPRESSOR GovEeRNOR AcTION. By A. G. SoLoMOoN 


HERE is no reason why the governor on a steam 
T driven ammonia compressor should be ‘‘jumpy”’ 

any more than the governor on an engine con- 
nected to a generator or other load. 

The load on a double acting ammonia compressor is 
practically the same during the complete revolution; and 
this is also true of the single-acting machine having 
two compressors. The weight of the flywheel will — 
balance the slight variations. 

A defective suction or discharge valve may cause 
a governor to jump; but when the defect is great enough 
to cause, the engine to race, the trouble is very evident 
and easy to locate. 

A slug of liquid entering the compressor from the 
evaporating coils could cause the engine to slow down, 
but the pounding will at once notify the engineer. 

The cause of a racing engine or unsteady governor 
must be looked for in the governor itself, the belt or 
chain which drives the governor, the valve gear or the 
valve setting. 

See that the belt or chain is not too loose or slipping. 
Examine the pulley on the shaft and on the governor 
for tightness. See that the gears are not loose or broken. 

There is also a bearing which supports the weight 
of the upright governor shaft, and if this bearing is 
worn, the gears will mesh too close and cause binding. 

The gag-pot may need adjusting or a different kind 
of oil may be needed. Use a moderately thick oil in 
the gag-pot and regulate the controlling valve or other 
device till the oil passes slowly from one side of the 
piston to the other. Some gag-pots are provided with 
one or more small holes for the passage of the oil. If 
the governor is too sensitive, plug some of the holes, or 
if there is only one reduce its size by bushing. If the 
governor is slow to act, increase the size of the oil pas- 
sage or use a lighter oil. 

See that the valve setting is correct. 
eator if one is obtainable. 

Examine the valve gear for binding and for lost 
motion caused by wear. 

Notice the toe plates on the back of the pick-up 
hooks. See that the riding edge is rounded so that it 
does not bind on the cam ring and stick. This defect 
is seldom found except when new toe plates are put on. 


Unstgapy Gace Hanp 
THE VALVES on the gage lines are open too wide and 
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the gage spring is subject to the variations in pressure 
when the piston changes its direction of travel. 

It is a good idea to fill about 12 in. of the gage line 
with ammonia oil. This will act as a cushion and help 
to steady the gage hand. Just open the valves on the 
gage lines enough so that the hand will wave just a 
very little. Open the valves up wide once in a while 
to prevent their blocking up with oil or other foreign 
substance. 


Harvard Engineering School 

N CONSEQUENCE of a decision of the Supreme 

Judicial Court of Massachusetts that the agreement 

of Harvard University with Massachusetts Insti- 
tute of Technology to consolidate their engineering 
work was not in accord with the will of the late Gordon 
McKay, a new engineering school was established at 
Harvard, courses opened on Jan. 2 and will continue 
during the summer, so that students can complete a 
full year’s work by next September. 

Classrooms and laboratories are provided by the 
university, but arrangements may be made whereby 
facilities of other institutions will be utilized, espe- 
cially for advanced courses. Terms of admission are 
the same as those to Harvard College for the aca- 
demic and scientific courses, and a degree of S. B. in 
the branch of engineering chosen will be granted at 
graduation. 

Instruction is offered in Mechanical, Civil, Sanitary 
and Electrical Engineering, Mining and Metallurgy and 
Industrial Chemistry. 

Details may be had from Roger Pierce, Sec’ 'y to the 
Corporation, Cambridge, Mass. 


AMERICANIZATION is a process of education, of win- 
ning the mind and heart through instruction and en- 


lightenment. From the very nature of the thing it can 
make little or no use of force. It must depend rather 
on the attractive power and the sweet reasonableness of 
the thing itself. Were it to resort to force, by that very 
act it would destroy its spirit and cease to be Ameri- 
can. It would also cease’to be American if it should 
become narrow and fixed and exclusive, losing its faith 
in humanity and rejecting vital and enriching elements 
from any source whatever. 

Americanization is not something which the Gov- 
ernment or a group of individuals may do for the foreign 
born or others. It is what these persons do for them- 
selves when the opportunity is offered and they are 
shown the way; what they do for the country and the 
thing called democracy. The function of the Govern- 
ment and all other agencies interested in Americaniza- 
tion is to offer the opportunity, make the appeal and 
inspire the desire. They can and should attempt noth- 
ing more than to reveal in all their fullness the profit 
and the joy of working together for the common good 
and the attainment of our high ideals, to create the 
desire to have a part in the inspiring task, to show the 
way by which each may do his part best, and to help 
him set his feet squarely on the way.—P. P. CLaxton. 
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Heavy Artillery as Field of Service for the Engineer 


neers that the Engineers’ Corps is the branch of 

service in the army in which the education and 
experience of an engineer will be of most value. It is 
granted that this is sometimes the case, but it is desired 
to place before the engineering profession the oppor- 
tunity that the Heavy (Coast) Artillery offers as a 
branch of service that will utilize to the fullest extent 
his technical training. There is no better way to illus- 
trate this fact than to outline the successive operations 
an artillery officer is called upon to perform when a 
battery of guns takes up a position and opens fire on 
a target. 

There is first the reconnaissance necessary to deter- 
mine the exact location in which the guns will be em- 
placed. The higher artillery commander will designate 
a certain sector within which your position must be 
taken. Within this sector there will be a number of 
possible positions, and the reconnaissance is made to 
consider and weigh the relative merits of each location. 


| T IS the common impression among practicing engi- 


the battery officer will start the topographic work nec 
essary to establish the location of each gun. The co 
ordinates may be determined by the solution of the 
three point problem, the known points being establishe:| 
geodetic points of known co-ordinates, which are to be 
found throughout the front in France. The co-ordinates 
may be established by plane table or transit transvers: 
from points of known co-ordinates. Then there must 
be established a reference direction; that is, the angie 
that a line from a point of the battery to a distant 
visible point makes with the north direction. This is 
obtainable by observation on polaris, the sun or by 
running an angular traverse from a known direction. 
In a similar way the co-ordinates and reference direc- 
tion at each terrestrial observing station must be se- 
cured. The battery is now ready to open fire on a 
specified target whose location is designated by co- 
ordinates. 

If a condition of stationary warfare is existing, the 





FIG. 1. A GENTLE PERSUADER READY FOR TRAVEL 


A careful study of the existing maps will eliminate all 
but the three or four that are most suitable. A recon- 
naissance on the ground is then made. The question 
of accessibility for the bringing up of guns and subse- 
quently for the transportation of ammunition are taken 
into consideration. Perhaps it is a railway gun, and 
each possible position for the spur has to be compared 
in view of the length of tract, the cut and fill and the 
time for construction required. Other elements that 
enter into the choice of position include the conceal- 
ment afforded, the possible field of fire, whether all 
targets can be reached despite a sheltering hill which 
the projectile must clear. When the reconnaissance for 
battery position is completed, a similar study is made 
for the terrestrial observing station, from which the ad- 
justment and result of our fire is observed. The engi- 
neer who has performed reconnaissance for railway 
locations, industrial or hydro-electric plants will appre- 
ciate this part of the artillery problems and realize of 
how much value will be his experience. 

The reconnaissance completed, the battery is ordered 
to proceed to the selected site, and during this procedure 


FIG. 2. TRAINED FOR A WING SHOT 


battery position must now be developed. Dugouts for 
the battery commander’s station and for the protection 
of his men must be constructed. This may involve 
constructing underground compartments to a depth of 
20 to 30 ft., requiring timbering and shoring. Graphi- 
cal plots of the battery position and the field of fire 
must be made. This requires extremely accurate 
draughtsmanship. 

The operations mentioned above are those that have 
direct relation to engineering. Other operations that 
are purely artillery, but for which an engineering back- 
ground is a very great asset, are the computation of 
the initial firing data and the adjustment of fire. The 
map range, which is figured by a simple trigonometric 
process, must be corrected for many external conditions: 
the barometric pressure prevailing, the temperature of 
the air, the temperature of the powder, the direction 
and intensity of the wind and other affecting factors. 
Adjustment of fire is the process by means of which the 
center of impact is brought upon the target. To under- 
stand the systems of adjustment used, one must he 
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familiar with the laws of probability and other mathe- 
matical principles. 

We have made no mention of the mechanical knowl- 
edge an artillery officer must possess. His guns with 
their recoil systems and carriages are delicate pieces 
of machinery. He must understand them thoroughly 
and know how to take care of the minor repairs. His 
tractors, trenches and automobiles will require mechan- 
ical knowledge, for he has no garage to go to. They 
must always be in prime condition, ready for sudden 
orders requiring a long haul over rough roads. 

When we add to the operations described above the 
battery commander’s duties in company management, 
the housing, feeding and the discipline of his personnel, 
it is apparent that his activities cover a large field. 
Many of the operations must be carried on coincidently, 
and there are therefore few to which he can devote his 
time exclusively. He must distribute the duties, but 
supervise the whole, and to do this he must be an. effec- 
tive executive. 

One final word as to why the heavy artillery offers 
to a red-blooded engineer an attractive field of service. 
As a member of the engineer corps his duties may bring 
him into no man’s land earrying out underground min- 
ing operations, or he may supervise the construction 
of lines of communication under shell fire, but more 
than likely he will be constructing roads, railroads, 
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docks, etc., etc., well behind in the 8S. O. S., or he may 
have a desk job buying or inspecting engineering ma- 
terials. When a man is in the war game he wants it to 
take him to where the shells fly, and he wants to make 
some of the shells fly himself. The technical man should 
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FIG. 3. SPOTTED TO AVOID BEING SPOTTED 


feel obliged to choose that branch of service where his 
experience is of most value. The engineer can rest as- 
sured that his ability will be utilized to the utmost in 
the heavy artillery. 


A Program for Readjustment 


ECEMBER 3 to 6, 1918, a meeting was held at 

Atlantic City of some 5000 of the most noted 

business men of the country to consider a pro- 
gram for readjustment of business to a peace basis. 
Besides general sessions at which addresses were given 
by industrial leaders and cabinet officials, and from 
which abstracts will be printed later, a committee from 
each industry met to consider its needs. The recom- 
mendations of these committees were reviewed by larger 
gatherings of related industries, and finally by 10 gen- 
eral groups. All recommendations tlien went to a clear- 
ance committee and were finally acted on by a general 
session, whose deliberations summarized the findings 
of the conference. : 

The conference was held under the auspices of the 
Chamber of Commerce of the United States, and as will 
be seen by the resolutions, the carrying out of the pro- 
gram was left largely to that chamber. 

In substance, the conference declared for the follow- 
ing activity : 


War ContRACTS AND RESTRICTIONS 


ALL WAR ORDERS made and accepted in good faith, 
whether formally executed or not, should upon cancel- 
lation be promptly and equitably adjusted and the 
amount ascertained to be due from the government 
promptly paid. If legislation is necessary it should be 
enacted forthwith by Congress. To expedite adjust- 
ment, officials who made contracts should remain in 
government service to participate in the readjustment. 

War regulations and restrictions should be removed 


as speedily as possible except on preparation or dis- 
tribution of foods, feeds and fuel, and on these as early 
as consistent with the welfare of this nation and the 
Allies. 


INDUSTRIES 


AS A NATIONAL war necessity, some industries, rela- 
tively small, have been developed by large investment 
of capital and skill. Many large industries depend on 
these for supplies, and the government should at once 
ascertain what industries so developed are indispensable 
to our industrial structure and military establishment, 
then provide suitable means for their encouragement. 

Reasonable co-operation between units of an industry 
should be permitted, under Federal supervision, to allow 
of elimination of waste and increasing efficiency. Ap- 
propriate legislation should be enacted to this end, the 
dividing line clearly defined between trade agreements 
that are and those that are not in restraint of trade, and 
an agency provided to rule for the government on ap- 
plications of those proposing to enter into an agreement. 

Local chambers of commerce should act promptly in 
regard to temporary conditions of unemployment caused 
by conversion of labor from war to peace work, and 
public works should be resumed to create opportunities 
for unskilled labor. 

Application of the principles of the following creed 
in regard to industrial relations is urged on all units 
of industry: 

1. Labor and capital are partners, not enemies; 
their interests are common, and neither can attain the 
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fullest measure of prosperity at the expense of the other, 
but only in association with the other. 

2. The purpose of industry is quite as much to ad- 
vance social well-being as material well-being, and in 
the pursuit of that purpose the interests of the com- 
munity should be carefully considered, the well-being 
of the employes as respects living and working condi- 
tions should be fully guarded, management should be 
adequately recognized and capital should be justly com- 
pensated, and failure in any of these particulars means 
loss to all. 

. 8. Every man is entitled to an opportunity to earn 
a living, to fair wages, to reasonable hours of work and 
proper working conditions, to a decent home, to the 

. opportunity to play, to learn, to worship and to love, 
as well as to toil, and the responsibility rests as heavily 
upon industry as upon government or society to see that 
these conditions and opportunities prevail. 

4. Industry, efficiency and initiative, wherever 
found, should be encouraged and adequately rewarded, 
and indolence, indifference and restriction of produc- 
tion should be discountenanced. 

5. The provision of adequate means for uncovering 
grievances and promptly adjusting them is of funda- 
mental importance to the successful conduct of in- 
dustry. 

6. The most potent measure in bringing about in- 
dustrial harmony and prosperity is adequate represen- 
tation of the parties in interest; existing forms of 
representation should be carefully studied and availed 
of in so far as they may be found to have merit and 
are adaptable to the peculiar conditions in the various 
industries. 

7. The application of right principles never fails 
to effect right relations; forms are wholly secondary 
while attitude and spirit are all important, and only 
as the parties in industry are animated by the spirit of 
fair play, justice to all, and brotherhood, will any 
plans which they may mutually work out succeed. 

8. That man renders the greatest social service who 
so co-operates in the organization of industry as to afford 
to the largest number of men the greatest opportunity 
for self-development, and the enjoyment by every man 
of those benefits which his own work adds to the wealth 
o! eivilization. 

Organization of a Trade Association in each indus- 
try was favored to advise in regard to practices and 
policies, and every unit in an industry was trged to 
support its association. 


CoMMERCE 


THE TWO existing vacancies in the Federal Trade 
(‘onmission should be promptly filled with able men 
of broad business experience to assist actively along 
constructive lines. 

In the immediate problems of reconstruction we 
should make common cause with the Allies, dealing gen- 
erously in the matter of raw materials and equipment 
to reconstitute their economic life; also providing cred- 
its through which they may make the necessary pay- 
ments. Foreign trade should be encouraged by all 
appropriate means to produce industry that may afford 
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éinployment to workers and prosperity to the nation. 
Vigorous development of commercial and financial as. 
sociation with our neighbors of North and South Americ: 
should be encouraged, and the work of the Pan-Ameri. 
can Union continued and broadened. 


Industries are urged to provide opportunities for 
young men to obtain an education in foreign languages, 
business methods and habits to meet the larger oppor- 
tunities opening in international commerce; also goveri- 
ment departments and educators are urged to give 
facilities for such work. 


TAXATION AND FEDERAL CONTROL 


CONGRESS, in the passage of new revenue legislatioi, 
should give careful consideration to the views of com- 
mercial and industrial organizations, in order to read- 
just inequalities in the present tax law. Ability to pay, 
inventory values, proper reserves and revenue required 
under the new conditions are matters of vital impor- 
tance to business interests. 

The large stocks.of raw materials and finished prod- 
ucts carried to meet extraordinary requirements have, 
in large part, been acquired at abnormal cost, and are, 
therefore, carried on the books at inflated values which 
should not be used as a basis of taxation. Congress is 
urged to allow for deduction from apparent profit to 
create a reserve for shrinkage in values, safeguarding 
the interests of the government by fixing a maximum 
percentage of deduction and by proper methods of in- 
spection and appraisal. 

Government ownership and operation of telegraphs, 
telephones and cables was opposed, and the early return 
of railroads to their owners, under Federal charter and 
with regulations permitting elimination of wasteful 
competition, pooling of equipment, combinations in the 
ownership and operation of terminals and such other 
practices as will tend to economy without destroying 
competition in service was advocated. 


MercHant MARINE 


CONTINUANCE .and increase in the construction of 
a great merchant marine was favored, with operation 
under American control, kept safe by legislation to 
insure stability and lasting value to American industry. 

Also recommendations of the Post and Harbor 
Facilities Commission of the U. S. Shipping Board 
were supported; that a local commission be created for 
each important port, having representatives of indus- 
trial, commercial and railroad interests centering at 
that port, and that facilities be installed to meet local 
needs and those of foreign vessels. And that a zone 
system be arranged by which exports and imports would 
flow through the ports within economic transportation 
distance of the points of origin and destination. 

Our ocean tonnage must supply our troops overseas 
and help provision the inhabitants of devastated regions, 
and such part of our tonnage as is not required for 
these needs, and vessels of associated countries in like 
situation should be entered in the common service of all 
nations, to secure to them their immediate needs for food, 
raw materials and transport of products. 
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Water POWERS 

INDUSTRIAL activity depends upon the available sup- 
ply of power. A bill dealing with development of hydro- 
electric power upon waterways and lands subject to 
Federal jurisdiction is now before a committee of con- 
ference of Congress, and that committee is, therefore, 
urged to arrive at an acceptable form of legislation in 
season for enactment at the present session of Congress. 


EuRoPpEAN COMMISSION 


BusINEss men of the U. S. have devoted their ener- 
gies and resources toward winning the war, regardless 
of sacrifices. They appreciate the necessity of continu- 
ing the effort that the world may be restored to normal 
conditions as quickly as possible, and to accomplish 
this will require co-operative effort and common counsel 
of the great commercial and industrial powers of this 
country and the Allied nations. 

To contribute to the fullest toward the prompt solu- 
tion of the problem, the Chamber of Commerce of the 
U. S. is requested to enlist the co-operation of national 
bodies in the appointment of a commission, representa- 
tive of American business, which shall proceed to 
Europe without delay and establish machinery for the 
following purposes: 

A.—To study the reconstruction needs of European 
countries in conjunction with business men of those 
nations in order to advise the business men of the United 
States as to how they may be most helpful in meeting 
the needs of. Europe and caring for the interests of 
American industry and commerce. 

B.—To be available to the peace delegates of the 
United States for any needed information which they 
may be able to present or for any other aid which may 
be given by the business men of the United States 
through the medium of such a commission. The Cham- 
ber of Commerce of the United States is also requested 
to appoint members of the Commission to represent the 
business men of the United States at the forthcoming 
meeting of the Permanent Committees of the Interna- 
tional Congress of Chambers of Commerce. 


CoUNCIL AND EXECUTIVE COMMITTEE 


ConTINUANCE of the War Service Committees was 
recommended and the organization of other committees 
for industries not now represented. The Chamber of 
Commerce of the United States was requested to ap- 
point an Executive Committee to relate the efforts of 
all War Service Committees, to assist in carrying out 
the recommendations of the conference and to secure 
the service of such leaders of industry as may be called 
upon to act. 

Chairmen of War Service Committees are to serve 
as a Council, advisory to the Executive Committee, 
and to tender their services to assist the War Depart- 
ment in the distribution of accumulations of raw ma- 
terials and supplies so as to interfere least with nor- 
mal industrial conditions. 

Resolutions not acted upon were referred to the 
Chamber of Commerce of the U. S., for review, and 
thanks tendered to the Associated Business Papers, 
Ine., to the Business Press generally and to speakers 
who had addressed the conference. 
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Heroes of the Engine Room 


N his report of the torpedoing of the U. S. transport 
Mt. Vernon, Captain Dismukes pays a well-deserved 
tribute in the Chicago Tribune to the unseen heroes 

of the fire and engine rooms, who braved the triple 
danger of explosion, drowning and scalding, with least 
chance of escape of anybody on board ship. 

After describing the first alarm, he says: 


TORPEDOED 


‘‘T RUSHED to the bridge and was halfway up the 
ladder when the blow struck us. It seemed that the 
whole ship was lifted out of the water and torn to 
pieces. 

‘‘On reaching the bridge I looked over the side and 
saw that the ship had settled in the water 10 or 12 ft., 
but its great momentum was still carrying it through 


the water at the standard speed. 


‘‘T communicated at once to the engine room and 
found that the telephones and speaking tubes were still 
intact and that the engines were still running, but they 
reported that the fire rooms were flooded. 

‘*My own impression was that the ship was not going 
to sink. I based that impression on the fact that I, like 
every other officer and man on the ship, was fully in- 
doctrinated with the belief that our ship would not 
sink, because we had made every precaution to meet 
just this emergency. 

‘‘This preparation had consisted in sealing up all 
of the ship’s’ watertight compartments, keeping the doors 
shut, although by doing so it put the men, especially the 
firemen in the fire room, to a great hardship. 

‘*To run with them shut meant practically inclosing 
the firemen in the fire rooms in traps, from which 
there was no exit except by 65 ft. of tortuous ladders up 
overhead through a maze of steam pipes to the upper 
deck. All electric light wires were torn away and the 
fire rooms were thrown into instant darkness. 


FIREMEN IN DEADLY PERIL 


‘*THE MEN in these fire rooms in the utter darkness 
knew that they were in a trap. They also knew that 
the ship was in imminent danger of going down. They 
knew, furthermore, by the intuition that all firemen 
have, that the boilers were in danger of exploding. 

‘‘One of the water tenders jumped to his feet and 
said: ‘‘Boys, hold what you’ve got; that is only one 
torpedo, and with that he opened the furnace door and 
got out some of the flaming coal and held it up to the 
water gage to see whether there was any water in the 
boiler. 

‘‘He saw there was no water, and therefore knew 
that they were in danger of being blown up by the 
boilers. 

Every Man Stuck to Post 


‘‘Dip ANY of the men rush for exits to escape? Not 
a man. Their sole endeavor, from the water tenders 
down to the lgwest fireman, was to stick to the post and 
get water into the boilers, and after the water was got 
into the boilers, to rush the fires to make all the speed 
possible. 








‘*The duty of the men off watch was to go below to 
help those that were on watch, and I am happy to say 
that every man whose duty it was to go below did so. 
Instead of going out of the fire rooms into safety, the 
men were going down into these dark holes to do what 
was their duty. 

‘‘There were several instances of peculiar heroism. 
In one of the fire rooms that was flooded there was a 
chief water tender named C. L. O’Connor. O’Connor 
was thrown to the floor plates. 

‘‘He made a dash, although almost mortally burned, 
to close the hydraulic lever; that is, to operate a water- 
tight door leading from the fire room into a large coal 
bunker holding about 1200 tons of coal. 

‘‘Unfortunately the explosion had deranged the hy- 
draulic system by which the doors were operated and 
he was not able to close it. The men in that bunker 
were drowned, but it was not O’Connor’s fault. 


HeERoES SAVE SHIP 


‘‘ONE OTHER man in the fire room was saved, and 
he had a most interesting experience. He was Hoke 
Smith, a nephew of the former secretary of the interior. 
He, like O’Connor, was thrown up to the grating above, 
and was sucked down through the door which O’Con- 
nor tried to shut. 

‘*Smith finally attracted the attention of those on 
deck, and some mechanics cut a hole and got him out. 
Others with him were drowned. 

‘*Meanwhile the danger of the boilers exploding had 
passed, thanks to the heroic men in the fire room, who 
kept them going with water and coal. The ship listed 
terribly, but it continued to make headway through the 
night, and the lights of Brest were finally sighted.’’ 


Electric Light and Power Plants 
at Antung 


By Consut JoHNn K. Davis, ANTUNG, CHINA 


URING the first week in July the electricity depart- 
ment of the South Manchuria Railway Co. com- 
menced the construction, immediately to the west 

of the Japanese Settlement at Antung, of a new electric 
light and power plant, the cost of which is estimated at 
the equivalent of $210,000 United States currency. Two 
generators, each of 1000 kw. capacity, have been pur- 
chased from an electric power company in Japati, which 
has itself now purchased new dynamos. 

The electricity department of the South Manchuria 
Railway Co., which is the only company furnishing elec- 
tric light and power in this consular district, already 
operates two plants in Antung. The first of these is 
located in the Japanese settlement, but immediately ad- 
joining the Chinese city of Antung, which it supplies. 
The engines and generators are of German manufacture, 
the motive power is suction gas, and the total daily out- 
put is 2600 kw.-hr. The fuel used in the first plant is 
eoal and that used in the second coke. The current as 


delivered at points of lighting-is 110 v. and 50-cycle 
alternating. At present these two plants are unable to 
supply the existing demand for current which, during 
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the past two years, has grown greatly as a result of th 
continued high cost of kerosene oil. 

The following figures for July 27, 1918, give an idea 
of the demand for electric current in Antung: 


For Light— 
Number of buildings in which electricity is supplied with- 
UG DOTS © ass 656 Sse ss ose 5 ee 2 050015515 09S: 6 is Soto: 2,239 
Number of buildings supplied with meters............... 1,080 





Total number of buildings in which electricity is used 3,139 

















Number of lights installed without meter................ 11,979 
Number of lights installed with meter...................20,415 

Total number of lights installed.....................32,394 

For power— — 
Number of motors in sawmills, 17; total horsepower be ter 6 136 
Number of motors in rice mills, 6; total horsepower....... 15, 
Number of motors in machine shops, 5; total horsepower. . 28 
Number of motors in pumping stations, 2; total horsepower 220 
Number of motors in miscellaneous use, 7; total horsepower 16 

Total number of motors in use, 37; total horsepower... +15 


The rate charged for electricity is 25 sen (1214 cents 
American currency) per kilowatt-hotir, subject to a 10 
per cent discount for the payment of bills at the com- 
pany’s office within the first seven days of the succeed- 
ing month, and with a minimum monthly charge of 30 
sen (15 cents) per light. The rate for power use is 6 
sen (3 cents) an hour per contracted horsepower up to 
200 a month, and 4 sen (2 cents) an hour per contracted 
horsepower over 200 hr. a month. 

While the new plant will, of course, remedy the pres- 
ent insufficiency of current for lighting purposes, it is 
intended primarily to furnish motive power for several 
new manufacturing enterprises which it is expected will 
grow up in its immediate vicinity. The first of these 
will be the Anto Yoko Silk Mill, in which it is planned 
to spin silk waste. —COoMMERCE REPORTS. 


THE VALUE OF the minerals produced in the United 
States in 1917, according to the United States Geolog- 
ical Survey, Department of the Interior, was $5,010,948,- 
000, an increase of $1,496,976,000, or about 43 per cent, 
over the former record—$3,513,972,000—established in 
1916. The blast furnace products (pig iron and ferroal- 
loys), copper, coal and petroleum contributed 74 per 
cent of the total value of minerals produced and 88 per 
cent of the increase in 1917. 

The metals established a new record in 1917, being 
valued at nearly $2,092,000,000 and representing 42 per 
cent of the total value of the mineral product. They 
showed an increase of about $471,316,000, or 29 per cent, 
over the $1,620,508,000 reported for 1916. The Dlast 
furnace products contributed nearly 90 per cent of the 
total increase. Increases were also made in the value 
of aluminum, copper, lead and silver, but decreases were 
recorded in the value of gold and zinc. 

The value of the non-metallic products in 1917 was 
58 per cent of the value of all minerals produced, increas- 
ing $1,010,459,000, or nearly 54 per cent, from the for- 
mer record of $1,878,464,000 in 1916 to $2,888,923,000 
in 1917. Of this total increase coal alone represented 
nearly 66 per cent, and coal and petroleum combined 
contributed about 85 per cent. 
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Putting Steam Pipe in Range Boiler 


IN READING the Letters Direct from the Plant articles, 
I am reminded of something I worked out in my home 
that has been working successfully for over 3 yr. It 
may be of value to others, and could be used in any 
steam heating plant to furnish hot water to building, 
without the cost of installing a heater or a manhole 
tank in order to put a coil inside. 

My 30-gal. range boiler was connected to the kitchen 
range, and my heating boiler was a vertical water 
jacketed boiler, with no provision for inserting a coil, 
so as a result I had no hot water uniess the range was 
going. 
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STEAM PIPE IN RANGE BOILER AND DETAILS OF PIPING 





70 STEAI? MAIN 


First I disconnected the range boiler and. then 
drilled and tapped it as near the center of the bottom 
as possible for a 1-in. pipe. Then I took a piece of 34-in. 
pipe and threaded one end for a 34-in. cap, put on the 
cap and ground it off on the side until it would just 
pass through a 1-in. fitting. Then I cut off the pipe so 
it was about 3 in. longer than the inside of the tank, 
and threaded it up until the distance from the end of 
the thread to the end was 114 in. shorter than the dis- 
tance from the top to the bottom of the tank, inside; 
then I put on a 1 by 3% in. bushing with the top away 
from the cap, and placed a 34-in. lock nut in under the 
bushing to draw up against the tee, to be put on later. 

Then next I took a1 by 34 by 14 in. tee and screwed 
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on the end and tightened the locknut up against the 
tee. The next thing was to get a piece of 1%-in. oil 
tubing (it can be had at any auto supply store) and 14 
and 1% brass plugs and drill them so they will just 


slip —_ the oil tube. Then push the oil tubing through 
the 34-in. opening of the tee and up the capped pipe 
until ‘sient 1 in. from the cap, slip on the drilled 14-in. 
plug and tighten it up, then the 14-in. plug the oppo- 
site way and solder them to the tube (the 14-in. plug 
goes on the end for the air vent). Take a tee of the 
proper size and a close nipple and connect to the tee 
already on the pipe (the latter tee for the steam and 
return) and your heater apparatus is made up. Stand 
the tank on end, bottom side up, and shove the capped 
pipe through the tapped hole and screw it in by means 
of the 34 by 1-in. bushing on the pipe; then go ahead 
and connect up the tank and heater pipe. If possible, 
it is preferable to connect up the copper air vent tube 
to some sewer opening to avoid the drip, although mine 
is not. Of course there can be variations in the connec- 
tions as lorig as the heater part is made as outlined. 
Cuartes H. FREEMAN. 


Extending Usefulness of Flash Lamps 


For SHORT-PERIOD SERVICE the flashlight is all that can 
be desired ; but when it comes to working for a half hour 
or longer, especially if the battery has been in use for 
some time, sustained effort proves too much for the 
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diminutive battery. To overcome this as well as to secure 
greater economy in the use of batteries, the writer de- 
veloped the following scheme. 

An ordinary flash lamp is tapped at the center of the 
rear-end cap by making a 14-in. hole. A cylindrical 
block of soft wood 45% in. long, 114’ in. in diameter, with 
a longitudinal central hole 14 in. in diameter, replaces 
the battery proper. A pair of wires of suitable size or 
light flexible cord is passed through the opening in the 
rear end of the flash light case one wire passing through 
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the wooden cylinder and connecting with a No. 12 flat- 
head wood screw which forms the top contact. The 
other wire is placed under the disk of sheet metal, this 
disk being fastened to the bottom of the wooden cylinder 
by four small tacks. The connections-can be soldered if 
desired, as it makes a better job, but it is not really 
necessary. The extension wires connecting with the No. 
6 cells can be made of any length that may be needed. 
One distinct advantage connected with this scheme 
resides in the fact that, owing to the large size of the 
batteries used and the low current consumption of the 
flash lamp, the effects of internal resistance and polariza- 
tion are practically nil. In the ordinary flash battery 
with even a very small current flowing the effects of 
drop due to internal resistance are distinctly appre- 
ciable. In regard to economy, it goes without saying that 
the No. 6 cell can furnish vastly more service for a given 
amount expended than is the case with the smaller sizes 


of battery. 
T. H. Rearpon. 


Lower Cost of Hot Water 


IN THE Dee. 1 issue, on page 971, I notice an article 
on heating water by gas and effecting a big saving. Mr. 
Tompkins does not say what he was paying for steam, 
neither does he say how much he is paying for gas, or 
how many degrees he is raising the temperature of the 
water. 

We have installed two 2000-gal. Alberger heaters, 
and raise our temperature approximately 100 deg., and 
our cost runs very nearly $0.44 per thousand gallons. 
We buy our steam from the central station, at current 
rates; on checking up the cost to raise the same number 
of degrees by gas it would cost $1.12 per thousand 
gallons. 

It appears to me that the price of steam, in this case, 
must have been enormous, or else the price of gas is 
extremely low. 

We had a ease of trouble with our heaters, where 
the water to be heated was leaking into the steam space 
through a faulty gasket and was being registered on 
the steam condensation meter. Mr. Tompkins may have 
a similar condition, as I am unable to check up such a 


saving as he speaks about by changing from steam to 
gas. A. H. BETWEE. 





IN REPLY to your inquiry, I beg to advise that if 
Mr. Betwee will study the drawings in the Dec. 1 issue, 
page 971, he will see that the necessary valves have been 
installed for shutting off the 750-gal. heater when the 
90-gal. gas heater is put in service. The cost for steam 
for keeping the 750-gal. heater in service during the 
month of July, 1918, was $132.99. It cost $16.32 for 
operating the 90-gal. gas heater during the month of 
August, 1918. The difference between the operation 


of the 750-gal. heater by steam and the 90-gal. gas 
heater by gas is the cause of the great economy effected. 
The temperature of water when either heater is in use 
is 180 deg.; therefore it will be understood that when 
the gas heater is in service the large heater is cut out 
of service, and when the large heater is in service the 
gas heater is cut out. 


The cost of steam is about 80 
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cents per 1000 lb. The cost of gas js 80 cents per 1000 
cu. ft. The large steam heater has no leaks, as sug- 


gested by Mr. Betwee. 
CLARENCE S. TOMPKINS. 


Repairing Bagged and Ruptured Boiler Tubes 


AN ARTICLE in reference to the repair of bagged and 
ruptured tubes in water-tube boilers, appeared on page 
285 of the Aug. 17, 1918, issue of the ‘‘Electric Raii- 
way Journal,’’ as follows: : 

‘In the boiler rooms of the Doherty properties in 
Toledo, Ohio, all bagged and leaking boiler tubes are 
being welded by the oxy-acetylene process. William 
Long, superintendent of production, states that as many 
as 14 welds have been made on one tube before it was 
discarded. The process is first to heat the bag on the 
tube, with the torch, using a slow heat until the bag 
is a bright cherry red. The bag is then driven back, 
beginning at the outer edge and working in toward 
the center. In case there is a hole in the bag, this is 
first welded shut. Boiler tubes are also being reclaimed 
by welding sections of tubes on to damaged tubes that 
have been removed. The cost of welding is approxi- 
mately $0.75 per single weld, including all labor, material 
and cost of setting up the apparatus. When several 
welds are made on one boiler, the cost is less. 

‘“Crystallized boiler tubes are also being successfully 
annealed by use of the oxy-acetylene process. The 
two ends are heated to a bright cherry red and allowed 
to cool, after which they are rerolled and given a ham- 
mer test. After treatment the tubes are found to be as 
soft as new ones. 

‘‘The Toledo Railways and Light Co. reports that by 
use of these methods a great saving is being made in 
boiler tube costs. The process is another illustration of 
the extent to which modern welding is being applied in 
all technical fields.’’ 

This article appears to have received rather wide 
publicity. It has recently been quoted in a letter sent 
out by W. G. Williams, district engineer, Mid-Continent 
Division, U. S. Fuel Administration, evidently with the 
intent of conserving tube material. 

Boiler insurance engineers, however, believed that 
any general introduction of the methods of tube re- 
pair proposed in this article cannot help but increase 
the already too numerous accidents caused by tube fail- 
ures in water-tube boilers. 

There is a class of tube accident which occurs in 
connection with water-tube boilers with more or less 
frequency, which is produced by the blowing out of a 
piece of the tube, and while it is difficult to assign a 
definite.cause for this class of accident, it may be most 
logically explained as being produced by repeated local 
heating and cooling of the failed section. It would 
appear that in a structure as rigid as the ordinary 
boiler tube the proposed method of welding and driving 
up small bags, as practiced by the Toledo Railways & 
Light Co., might contribute to this class of accident, 
due to severe internal stresses that may be produced by 


local heating. 
Welds made in the manufacture of welded-type 
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boiler tubes are frequently the cause of tube accidents. 
The best engineering practice requires the use of seam- 
less tubes for water-tube boilers, or at least that the first 
few rows of tubes exposed to the products of combus- 
tion and which are the ones generally concerned in tube 
failures, should be of the seamless drawn type. 

Owing to the fact that tube accidents are often ac- 
eompanied by loss of life or serious personal injury to 
the attendants, besides a large amount of property dam- 
age, it is believed that only the best material should 
be used for tubes, especially in boilers of the water- 
tube type. 

Tube failures are of such frequent occurrence that 
the engineers of the companies doing steam boiler in- 
surance business feel that the danger should not be in- 
creased by this practice of heating and welding. 

Steam BorLerR AND FLY-WHEEL SERVICE BUREAU. 


Trap Failure Problem 


In looking over Dec. 15 issue, I notice that Mr. 
Haight still insists on the float trap. 

Well, everybody to his taste—float or bucket. I 
don’t bypass through the medium of the blowoff, as I 
think the water is foul enough for the boilers without. 

My experience covering some years has been that 
the float trap seats cut or scored and on light loads the 
water would be exhaustéd in the trap body and steam 
would follow. 

Then again if you are looking for low temperatures 
in trap discharges, why not use the expansion type? 
I have taken discharge water from an expansion trap 
as low as 120 deg. F., and still kept the system clear, 
but in an emergency it was not there. I have traps 
working on 150 Ib. that may whang some, but they keep 
on the job day and night and if a seat or disc or both 
need to be replaced just 15 min. by the chronometer 
does the business. . 

Remember that it isn’t a case of one or two traps or 
of 1%4-in. traps, but high pressure traps up to 21% in. 
and plenty of them. 

Will a repair man attend to a trap on the spot at 
5:30 p. m if he knows it will take him 2 hr. or more, 
or will he let it go till morning? | 

If he knows 15 min. will do the trick and then the 
job is over, will he do it? 

He will. 

I have done repairs and I know whereof I speak. 

Tom THUMB. 


Firing Experiences 

IN ALL the engineering magazines (I take three in 
all) there are frequent articles on firing. Many are 
very good, some are practical, others theoretical. To 
my mind the ones that. are most appreciated are the 
ones from the firing line; that is, in front of the boilers. 

In my plant, from 5 p.m. to 7 a.m., only one engine 
is run. It has been customary to keep both boilers 
fired 24 hr. and the dampers partly closed. With the 
coal we use the third trick man got four to four and 
one-half loads of ashes. I cut out one boiler, and in- 
creasing the draft slightly on the other, carried the load 
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easily; result, the third trick now gets three loads of 
ashes. The saving in coal is easily seen, but as no pro- 
vision for weighing is in use here I cannot give the 
amount. 

In our plant we have a very strong draft, greater 
than necessary for ordinary loads. We use the damper 
(hand) having 4 points for adjustment. It requires 
more frequent firing; but that part is all right, as I 
do not believe in loading a fire box, and can show better 
economy with spreading than coking fires, in spite of 
the fact that many advocate them. 

Many articles on firing are amusing. For instance, 
engineers were advised to instruct their firemen in 
amount of war material that one ton of coal would 
create, and we were told one ton would pull a 50-car 
freight train 50 miles. Now I’ve fired many a freight 
and passenger engine on various roads and never found 
one where two tons would take me over a 100-mi. divi- 
sion. I am an advocate of strong draft and checked 
damper, and then a fire 4 in. thick is all I need to make 
the boiler develop full steaming capacity. 

JAMES C. LEE. 


A Duplex Relief Valve Installation 


IN ONE PLANT with which the writer was connected, 
a number of cooking vats were in service, operating on 
exhaust steam. A maximum pressure of 5 lb. was car- 


WITH THIS ARRANGEMENT POSITIVE PROTECTION WAS 
ASSURED AT ALL TIMES 


ried, any higher pressure being undesirable because of 
the light construction of the steam drums in the vats. As 
originally installed, the exhaust line to the vats was pro- 
vided with a back pressure valve with the weight set to 
earry 5 lb. maximum pressure. On several occasions it 
was found, however, that, due to sticking or sluggish 
operation of the valve, the necessary relief was not pro- 
vided, resulting in the straining of the vats. After sev- 
eral occurrences of this kind, we hit on the scheme of 
providing the valves in duplicate so that a double meas- 





POWER PLANT 


130 ENGINEERING 


ure of protection was available. This was neatly and 
conveniently done by invérting a tee in the 6-in. vertical 
line and connecting the side outlet to another relief valve 
by means of a nipple and elbow, all as shown in the ac- 
companying sketch. 

M, A. SALLER. 


Testing Small Motors 

IN MANUFACTURING PLANTS where many small motors 
are used, they are sent to the electrical department for 
repairs. These motors are often sent back to their re- 
spective department, without being tested. In order to 
be fair to the motor and to the repairman, we insisted 
that every motor be tested thoroughly before being 
sent back. We kept these motors on a 2-hr. test, the 
same as the A. I. E. E. recommendations. The motor 
to be tested was belted to another motor, which was con- 
nected up to act as a generator. The power obtained 
from this generator we used to drive another motor. 
When the first motor was relieved from the test, the 
second motor or generator was placed on test, and the 
other motor moved to the generator place. By replacing 
the motor with another, it was possible to test thor- 
oughly all motors. This seems to be a long method; but 
it has proven its worth many times, as the motor when 
heated developed many faults that would only show up 
under such conditions. Many times, a new set of fields 
test out O. K. but when heated, develop something wrong. 
It also acts as a very good check upon the repairman. 

Dean B. Coss. 


Running Alternator with One Collector Ring 


ON SHUTTING DOWN a 1250-kw. turbo generator one 
evening, I noticed a series of sparks shooting out from 
the collector rings. After the machine stopped, an ex- 
amination was made, and it was discovered that the lead 
from the outside ring was burned off close to the inside 
ring. As is known, the lead from the outside ring 
passes through the inside ring close to the shaft and 
is clamped to the shaft as it passes along to the field 
winding, the other lead coming from the field winding 
in the same manner to the inside ring. 

Nothing was left of that part of the lead from the 
ring whereby a repair job could be made. A new set 
of rings were on hand. Our first intention was to take 
the old rings off and install the new set, which was 
going to be a big job for us, as we did not have the 
tools on hand for a job like that. After a little thought 
on the part of the chief electrical engineer, a simple 
way was worked out which overcame the difficulty. The 
end of the broken lead was cleaned and clamped tight 
to the shaft; the lead coming from the exciter bus bars 
was disconnected from the brush holder of the ring 
and connected to the frame of the machine, which cut 
out the ring entirely. The machine was started up 
and the field switch thrown in, the voltage built up as 
usual; it was then put in service, and everything was 
O. K. That happened 2 mo. ago and we are still run- 
ning with one collector ring. The path of the current 
now is from the positive bus bar of the exciter to the 
inside ring through the field winding, through the shaft 
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and frame to the negative bus bar. Note this is a re- 
volving field type machine and the collector rings are 
exciter terminals only. Davip FLEMING. 


Long Jaw Toggle Clamp 


ONE OF the boys made up a couple of long jaw 
toggle clamps. in odd times when things were running 
well, and they have proven pretty handy at the bench 
and on repair work, so I have roughly sketched the 
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ASSEMBLED VIEW OF TOGGLE CLAMP 








Fig. 1. 
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DETAILS OF PARTS USED IN TOGGLE CLAMP 


FIG. 2. 


details and given the dimensions, for there may be soie 
who would like to add such a clamp to the tool kit. It 
is all made of odd stock. Anybody handy with tools 


ean make it. 
C. H. WILey. 


Hare may start a war, and hate may win a war, )ut 
only charity is equal to the task of restoring and main- 
taining peace. 
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Engine Operation Problems 

RECENTLY an engineer friend of mine got into a dis- 
cussion with me about valve setting. He claimed that it 
was impossible to get as clear and sharp an exhaust from 
a piston valve engine of the Fitchburg or Fleming-Har- 
risburg type as it was from the old plain slide valve of 
the D type.- I claim that you can if the valves and valve 
chambers are in the condition they should be and the 
valves properly set. I would like to see this subject dis- 
eussed through the columns of Power Plant Engineering. 

MACHINIST. 


Oil Burning 

ON PAGE 893 of the Nov. 1 issue, H. Armstrong wishes 
to know if there is a smoke law in my locality. There 
is none, and none needed; but I don’t see where he gets 
the idea that I admit no air to the furnace. There is 
plenty of air space left at the front of the grates, and 
after the fire is lighted the damper in the stack is closed, 
or as nearly closed as practical for complete combustion. 
No smoke is seen at top of stack, yet a small amount of 
smoke indicates good economy. It is next to impossible 
for me to make an evaporation test in my plant, which 
I agree would be more accurate; but as I-pull a flour 
mill, there is a close record kept of all products turned 
out. Mr. Armstrong does not state whether he runs 
with the damper in the stack closed or open, but I take 
it for granted it is wide open. I suggest that he make 
an evaporation test with it wide open, also a test with 
it as nearly closed as possible for complete combustion 
and report the result. We want all we can get from 
fuel oil at this time, and there is no nearer cut to it than 
by experimenting. READER. 


Operating Clocks on High Voltage 


ON PAGE 1013 of the Dec. 15 issue, I notice the in- 
quiry from J. S. regarding the operation of time record- 
ing clocks on high voltage. 

Evidently the clock mechanism is designed for the 
18-v. battery current. Cutting down the 110-v. through 
a resistance would be injurious to the contacts in the 
clock, as a long are would be drawn at the contacts each 
time the circuit was broken, due to the fact that as the 
current is reduced through the are, the drop is less 
through the resistance, increasing the voltage at the arc. 

T would advise him to connect up a battery to the 
110-y. direet-current line through a lamp bank as shown 
in the accompanying sketch. Then connect the same 
battery with the clock cireuit. This will give slightly 


over 18-v. on the clock circuit at all times. 


The number of lamps in the battery charging cir- 
cuit should be so adjusted that during the day the bat- 
tery receives a little more energy than it gives out. This 
will take care of the current required for operating the 
clocks on Sundays and nights. 

It may not be necessary for J. S. to waste the 
power taken up by the lamp bank. If he has an unim- 
portant light circuit carrying about the right number 
of lamps which is in use all day, he can connect his bat- 
tery in series with that circuit. I say unimportant be- 
cause the voltage will be reduced 18 or 20-v. at these 
lamps. 

I have seen this method used on ships where the 
alarm bells and rudder indicator were operated by a 
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DIAGRAM OF CONNECTIONS OF CLOCK BATTERY AND 
CURRENT SUPPLY LINES 


Fig. 1. 


storage battery. The battery would be connected in 
the circuit feeding the lamps down the shaft alley and 
would be continuously slowly charging. 

Frep H. WIrrers. 


IN ANSWER to the inquiry of J. S. regarding operat- 
ing clocks on high voltage, I beg to state that he could 
operate his clocks automatically if he would connect 
them up according to the accompanying diagram, Fig. 2. 

The relay can be rigged up of one or two coils from 
any discarded equipment, motor starter or cireuit 
breaker, ete. Screw a number of lamps into the row of 
sockets that will deliver at least twice the current of 
that indicated on ammeter so there will be enough 
energy in the battery for night operation. If, for in- 
stance, the ammeter shows 2 amp., screw into the row 
of lamps from eight. to ten 60-w. lamps. This will de- 
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liver from 4 to 5 amp. in your system; two for clocks 
and three to be stored up in the battery with the gen- 
erator running and line switch closed. With the cur- 
rent off, the relay will drop, break the charging cireuit 
and the batteries will then furnish the current. A 
storage battery should not be allowed to remain idle 
for any length of time. By use of the double throw 
switches either of the two batteries may be used and 
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SCHEME OF CONNECTION SUGGESTED BY FRANK 
BUDIG FOR OPERATION OF CLOCKS ON HIGH 
VOLTAGE LINES 


Fic. 2. 


thus avoid damage to them, or have one ready for re- 
pairs. If desired, the diagram could be simplified by 
using plain switches or even solid connections. 

FRANK Bupia. 


Why the Pound? 


I saw C. W. A.’s article in the Nov. 15 issue and 
some of the answers to it, including his explanation 
of how he overcame his trouble in following issues. 
This may be well and good for a makeshift, but accord- 
ing to the sketch on page 936 the heater is not connected 
to get the most out of it, and this may be in part the cause 
of the pound. The right way to run the feed lines 
would be to connect the discharge from the boiler feed 
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FIG. 1. FEED LINE CONNECTIONS AS SUGGESTED BY 
CASEY JONES 
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pump to the top of the heater and the outlet to the 
bottom, where the exhaust steam enters it. (See Fig. 1.) 
The vent on the receiver is usually small and could be 
blocked up by corrosion or the water may run so low 
as to allow the pump to take in air. A good preventive 
for this is to ¢onnect a small tank or barrel to the suc- 
tion, as shown in Fig. 2—the ball cock could be set so 
as to open when the water is low in the receiver, allow- 
ing make-up water to enter and keep the pump from 
taking in air. CasEY JONES. 
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WHEN TAKING CHARGE of the plant I am at preset 
operating I found the boiler feed line piped up in prav- 
tically the same manner as that of C. W. A. I also 
had trouble with pounding in this line, which I found 
to be due to the presence of too many ells. 

After making changes as indicated in the accompany- 
ing illustration, Fig. 3, the pounding ceased. R.F.M 


I wouLp suGcGEst that C. W. A. break out his feed 
line at the elbow on the right hand lower corner of his 
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SCHEME OF CONNECTIONS TO INSURE A CONTINU- 
OUS SUPPLY OF MAKE-UP 


Fig. 2. 


right boiler and insert a tee, run his pipe line directly 
from his heater to this tee, then run his line from the tee 
to.the riser between his boilers (or rather the feed to 
left boiler) breaking out that tee and insert an elbow. 

Remove all surplus pipe and connections that encircle 
the boiler’s front. I do not think it essential to have the 
air chamber and should remove it, as he says he is pump- 
ing hot water. An air chamber on a hot water pump, in 
my experience, has been detrimental to the working of 
the pump; because if pumping very hot water it will 
fill with steam and the pump will race. 

Regulating valves, check valves and riser are to 
remain the same. 
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Fig. 3. R. F. M.’S ARRANGEMENT OF FEED LINE BY MEANS 
OF WHICH POUNDING WAS ELIMINATED 


While I do not guarantee that the remedy I suggest 


will stop the pound, it is worth while to try. 
M.S. W. 


Repairing Leaky Boiler 

IN THE Nov. 1 issue, page 897, F. J. H. says his 
boiler leaks at center seam just above the brickwork— 
rather a queer way of describing location of a leak— 
and asks whether it is dangerous.. The answer says 
center seam above bridge wall. 

I have had a boiler leak at center seam, so called, 
when longitudinal seam was correct. Again, in a two- 
course return tubular boiler a leak in the girth seam 
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over the bridge wall could have'been called center seam. 
In my opinion, center seam is absolutely incorrect. In 
case of seam leak in a longitudinal seam, it may be very 
dangerous, as in a lap-welded boiler. Grooving may 
have reduced thickness of sheet to a dangerous degree, 
or it may require only calking. In the girth seam a leak, 
often caused by deposits of scale, oil, ete., or by action 
of chemicals in the coal striking directly against this 
seam, may or may not be dangerous. Fire cracks if 
short, are not particularly dangerous if attended to 
at once by a competent boilermaker, or again calking 
may be all that is necessary; loose rivets may be found, 
the remedy being obvious to an experienced engineer. 
In short, my advice to F. J. H. would be to consult 
an engineer or boilermaker, as he seems to be in doubt 
on a subject on which he certainly should not need ad- 
vice if he is an engineer. JAMES C. LEE. 


Heating System Design Problem 


WE ARE about to erect a new 35-room hospital build- 
ing and wish to inquire as to the kind of heating system 
you would recommend. Other buildings now in use are 
heated with exhaust steam from our engines and pump 
in connection with a feed-water heater of the open type. 
The back pressure carried ranges from 1 to 5 lb. and the 
system is of the gravity return type. 

The new building, which is about 300 ft. from the 
entrance of the boiler room, is so located as to be below 
both the feed-water heater and the return line. 

Would you advise the installation of a vacuum 
system ? 

A. J. 

A. The heating returns from present building are 
discharged into an open heater and pumped from there 
to the boilers. The returns pass into the heater by 
gravity. ; 

The new building, being so low that the returns can- 
not be charged into the heater by gravity, will need some 
arrangement to help the condensation up into the heater. 
This may be done as suggested in your letter, by install- 
ing a complete vacuum system in that building, or it 
may be arranged to keep the same system in that build- 
ing as the others, by installing a lifting trap of the 
Bundy or Crane Tilt style, to take care of the returns. 
From the amount of information given, it would seem 
that this arrangement would be the most satisfactory, 
as the trap could be placed as low as necessary in the 
building and would be entirely automatic in its action 
and would not require much attention. 

A supply of medium pressure steam would be needed 
to operate the trap. A check valve on the vent pipe 
from the lifting trap would help some, effectually stop- 
ping any inrush of air which occurs after discharging 
by the condensation of steam left in the body of the 
trap. This creates a partial vacuum, which naturally 
helps to draw the condensation into the trap. 

The vacuum system without any doubt would work 
well and all air valves would be eliminated, also smaller 
supply pipes could be used; but there would be pump 
troubles and annoyance from cylinder oil which would 
he needed to he used with the steam pump. If you have 
electricity which is on for 24 hr., then an electric, motor- 
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driven vacuum pump may be used in place of the steam 
pump. The only drawback would be a higher first cost. 
With this system, radiator traps would be required for 
every radiator and coil, and an air separator would be 
needed for the discharge of the pump. 

In the opinion of the writer, there is no difference in 
efficiency between the two systems. If you will send to 
the makers of any of the lifting traps, they will be glad 
to give you catalogs showing the proper installation of 
a trap for such work. 

S. E. BAaLcomE. 


Care of Idle Boilers 


Wuar Is the best remedy to stop internal rusting of 
boilers that are not in continual operation, but left 
empty several months at a time? A. L. 

A. We would suggest the following: If a boiler 
is to remain idle for some time its deterioration may be 
much more rapid than when in service. If the period 
for which it is to be laid off is not to exceed three 
months, it may be filled with water while out of serv- 
jee. The boiler should first be cleaned thoroughly, 
internally and externally, all soot and ashes being re- 
moved from the exterior of the pressure parts and any 
accumulation of scale removed from the interior sur- 
faces. It should then be filled with water, to which 
five or six pails of soda ash have been added, a slow 
fire started to drive the air from the boiler, the fire 
drawn and the boiler pumped full. In this condition 
it may be kept for some time without bad effects. 

If the boiler is to be out of service for more than 
three months it should be emptied, drained and thor- 
oughly dried after being cleaned. A tray of quicklime 
should be placed in each drum, the boiler closed, the 
grates covered and a quantity of quicklime placed on 
top of the covering. Special care should be taken to 
prevent air, steam or water leaks into the boiler or on 
to the pressure parts, to obviate danger of corrosion. 


Belt Glue Formula 


Wuar Is the best way to glue an 8-in. and a 20-in. 
two-ply leather belt? E.S. 

A. A satisfactory glue for cementing leather belts 
consists of two parts Page’s liquid- fish glue and one 
part Russian liquid isinglass. 

Industrial Engineering gives a belt cement recipe 
ealling for equal parts of glue and American isinglass, 
which are allowed to soak in water for 10 hr. The mix- 
ture is then brought to the boiling point and pure tan- 
nin added until it has the appearance of the white of 
an egg. This glue is applied hot to the surfaces of the 
splice. 








MATERIALS recently removed from the export con- 
servation list by the War Trade Board include the fol- 
lowing of special interest to the power plant industry: 
Mica and mica splittings; rubber, including balata, 
crude, and gutta; tin as block, metallic ore or plate. 

Also the following have been removed from the list 
of restricted imports: All salts of soda; electric lamps; 
grease; infusorial earth for insulation; nickel; zinc. 
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The Engineer’s Future 


Just now the engineer is in the limelight and is ex- 
tolled for his achievements which have helped to win the 
war. Not half or a quarter has yet been told. Plants 
for war material and supplies that had been months in 
building were just beginning to produce or were ready 
to operate when the armistice was signed. Many de. 
vices for checkmating and devastating the enemy were 
perfected, and would have been put into operation, had 
hostilities continued a few months or even weeks. 

In practically every work that the engineer has heen 
called upon to perform, he has made good. Where fail- 
ures have occurred, they have been due largely to the 
tremendous problems of organization and distribution 
which were handled by executives who were without en- 
gineering training or experience. 

From the very nature of his work an engineer in any 
line learns to plan carefully, foresee obstacles and diffi- 
culties, devise ways to overcome them, and then make 
sure that his plans do not misearry. If an unexpected 
condition arises he must meet it, change his plans ac- 
cordingly or make new ones. He must work with the 
material and men at hand and get results. Only results 


-eount, and he knows that materials and Nature’s laws 


eannot be changed by his wish, nor are the best of inten- 
tions an excuse for failure. It is his business to know 
what he is expected to accomplish and to do it. 

The record of the war proves that he has met require- 
ments in a material sense, and surely nobody doubts 
that in personal bravery under the most trying condi- 
tions, engineers have shown as great a spirit of bravery 
and self sacrifice as any body of men in either military 
or civilian service. Witness the men who have built 
roads and bridges under fire of heavy shells that the 
men in the trenches might be supplied with food and 
ammunition—those who have stood fast in flooded stoke- 
holds of sinking ships until all hope of escape was past— 
men who were on important government work, breaking 
under long hours of strain, and when cautioned to ease 
up have replied, ‘‘My country needs this work done. If 
it is my last job on earth, I will go on until I finish it.” 

Everybody agrees that engineers have made good, and 
proved their fitness for big things. 

What of the future? - Will engineers drop back into 
their former position of men in the ranks or subordinate 
officers, leaving the big commands to other professions, 
to politicians and to business men? President Main in 
his address to the A. S. M. E. gives the following 
warning: 

‘* As a class engineers have been extremely modest in 
their relations with business and public affairs. This 
has been a natural condition largely due to the education 
and training which they have received. The education 
has been along rather narrow and restricted lines of 
scientific work, leaving out almost entirely the broader 
studies of literature, common law, economics, business 
methods and the humanities. There is usually not much 
opportunity for broadening out, for it is necessary for 4 
man, if he expects to keep abreast with the development 
of his profession, to spend nearly all of his surplus 
energy in reading and studying along the very lines 
which he followed in school. 
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‘‘Notwithstanding this, it is wise to carry along a 
course of reading on broadening subjects and to have an 
interest in affairs which are wholly outside the scientific 
line of study, and to be identified with engineering and 
scientific societies in order to get the broadest outlook of 
life possible. It is for this reason, in order to get a 
broader aspect of life and acquire a taste for wider 
reading and study, that it is of advantage for a young 
man who is to follow some scientific pursuit to take an 
academic course before he takes his scientific course. 

‘*T realize the impracticability for many men to spend 
so much time in preparation for their life work, but it is 
almost essential that a man should very early in his 
career acquire some knowledge of business principles and 
should endeavor to broaden himself so as to be able to 
fill with fair satisfaction the position that properly be- 
longs to-him in his profession and in the world. 

‘Tt should be the aim of the engineer to render the 
best possible service considered in a broad sense. It 
should be based on facts and not theories or suppositions, 
and upon scientific laws, which if properly applied will 
give satisfactory results. Nothing should be taken for 
granted, and the work or statements of others should be 
carefully checked before being adopted. 

‘‘The success of a man will depend upon his ability to 
produce results in an expeditious manner, which shall be 
accurate, and in which good judgment has been used, so 
that the finished product, if it be a physical structure, 
will be adapted to the use to which it is to be put and 
shall have been accomplished at a reasonable expendi- 
ture. If it be a plan for action it shall be clear and 
concise and adaptable to the purpose for which it is 
intended. 

‘He should be able to understand men and to know 
them. He should be willing to share his knowledge with 
his fellow engineers and inasmuch as he will do this 
through the society, or other similar means, his interests 
and outlook will broaden and the return to him will be 
multiplied. Integrity and perseverance in work and 
business and fairness and justice to all will in the long 
run count for more than brilliancy in attainments. 
Withal he must have a good stock of imagination and 
judgment in.the application of fundamental principles. 

‘‘The true success of a man is not measured by the 
accumulation of money, but by the success of accom- 
plishment of work which adds something to the general 
good for mankind and for the advancement of the 
profession. ’’ 

Others have stated and are emphasizing like truths. 
We must know well our own line of work to be successful 
as engineers. But to succeed as men we must know 
men, the principles of economics, business methods, and 
the workings of the world about us. 

Who shuts himself in a closet may succeed in his 
undertaking, but it will have little relation to the 
progress or needs of the world. The engineering pro- 
fession will achieve importance according to the achieve- 
ment of its individual members and their collective inter- 
est'in publie affairs. The man, as an individual, must 
make himself worthy to be entrusted with large re- 
sponsibility ; but the association or society is the means 
by which the profession as a whole, and its foremost 
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members will be brought into their rightful places in 
governmental affairs and executive positions. 

In the future, engineers should be as frequent and as 
prominent as lawyers, doctors, professors or business 
men on public committees and in public office. This can 
be accomplished if each engineer gets outside his rut— 
makes the most of himself as a man—and then co- 
operates with his fellow engineers to see that those fitted 
by natural endowment and attainments for high leader- 
ship are given the recognition and positions that they 
deserve. 

We have been called upon during the war for large 
service, and have served well. It is our duty to our- 
selves, our profession and our communities to make sure 
that like opportunity for service and like successful per- 
formance continue in the future time of peace. 


Power Factor Correction—A Necessity 

Engineers in charge of plants supplying alternating 
current service realize the detrimental effects of low 
power factors. Frequently and generally, however, the 
regulation of this is somewhat beyond their control, but 
it is certain that with proper presentation any recom- 
mendations which they may make with a view toward 
the elimination of this evil will be acted upon by those 
responsible for the operation of the distribution system. 

Except under ideal conditions unity power factor is 
not possible of attainment, but with proper arrange- 
ment, loading of machines and operation, values in ex- 
cess of 90 deg. lag or lead may be realized. Under- 
loading of all types of alternating-current apparatus 
will tend to lower the power factor of the entire system, 
and especially so if the motors supplied with energy 
are employed in connection with hoists, textile mill ma- 
chines and reciprocating pumps and compressors. Line 
shafts driven by induction motors are frequently re- 
sponsible for power factor troubles, as is also the 
improper use of starting and speed control apparatus. 

Use of overexcited synchronous motors and other 
forms of equipment tending to draw leading line cur- 
rents will correct conditions caused by highly inductive 
loads. The employment of such apparatus is, however, 
not always possible, and it is therefore necessary for the 
man in charge to determine ways and means whereby, 
with proper arrangement and operation of existing 
equipment, he can most readily boost the power factor 
of the system and thereby avoid heavy losses. 

Where individual motors operating normally con- 
siderably under load are employed materially improved 
results may be secured by substituting a smaller ma- 
chine, taking care of momentary peaks by means of a 
sufficiently heavy flywheel attached to the motor shaft. 
A study of load conditions may also reveal the neces- 
sity of utilizing group or partial group drive, the ar- 
rangement being such as will insure operation of the 
motor at or near rated capacity. 


Index for 1918 
The Index for Volume XXII of Power Plant Engi- 
neering is now prepared and will be sent free to sub- 
seribers upon: request. 
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A New Automatic-Cleaning 
Under-Feed Stoker 


NEW type of automatic-cleaning wunder-feed 

stoker similar to the standard Jones Under-Feed 

Stoker, but which in addition has been made self- 
cleaning, has been developed by the Under-Feed Stoker 
Co. of America. 

Coal is fed into the hoppers, either by gravity from 
storage above or by hand. The steam cylinder below 
and in front of the hopper operates a ram and pusher 
rod. As this steam-operated ram moves in toward the 
fire it pushes a charge of fresh coal from the hopper 
into the retort, or coal magazine, which supports the 
fuel bed. As the coal is pushed into the retort it moves 
the previous charge of coal slightly backward and up- 
ward, thus keeping fresh coal fed into the fuel bed 
from below. As this coal is gradually forced upward 
the heat from the incandescent zone above drives off the 
volatile gases from the fresh coal before actual burning 








THE UNDER-FEED STOKER WITH DUMP PLATE IN 
POSITION 


FIG. 1. 


takes place. These gases mix with the air admitted 
through the tuyeres, and the mixture passes upward 
through the hot fuel. The coke, which is left, is forced 
by the new fuel coming in to the upper part of the fuel 
bed (the incandescent zone), where it burns with the 
gas coming up from below. giving a clean, hot, coke and 
gas fire. 

As the coke burns the intermittent movement of the 
fuel, caused by the feeding of the fresh coal from below, 
moves the whole burning fuel bed with ash and refuse 
slowly toward the rear. The movement is primarily 
eaused by the intermittent upward and backward mo- 
tion of the fuel resulting from the steam ram action. 
This backward movement, assisted by the pusher rod 
and blocks, carries the whole fuel bed slowly, without 
sliding or rolling, toward the rear as though on a con- 
veyor, so that when the fuel bed reaches the dump plate 
at the rear the coal is entirely burned and nothing is 
left but dead ash. This very effectively keeps the fire 
clean of all ash and refuse and prevents the ‘‘avalanch- 
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ing’’ of burning fuel onto the dump plate. As the 
refuse accumulates on the balanced dump plate at thie 
rear of the furnace the plate is dropped, which dumps 
the ashes into the pit below. This is the only manual 
operation necessary. 

Air supply is automatically controlled by the steam 
pressure, and the coal supply is under the same con- 
trol, but is subject to independent regulation. A drop 
in steam pressure quickly brings increased fuel and 
air, which builds up the pressure, while an increase in 
pressure brings a lower fuel and air supply, which cuts 
down the pressure. This system is so immediately re- 
sponsive to change in load that an even, steady pres- 
sure is maintained regardless of variations in steam load. 
The flow meter chart and the pressure chart which are 








FIG. 2. THE UNDER-FEED STOKER WITH DUMP PLATE 
DROPPED 


shown were taken over the same period of time and 
show the uniform pressure that is maintained even 
under widely varying load conditions. No matter how 
heavy or how sharp the demand for steam may be, the 
pressure is uniform. 

Wide range of operation of the coal and air supply 
which’ is available with this equipment, together with 
the fact that each retort in a battery is operated inde- 
pendently of the others, gives extreme flexibility. The 
shape and size of the retort and coal-feeding apparatus 
are such that, when necessary, a maximum of coal can 
be fed into the stoker. Tuyere openings are so designed 
and arranged that plenty of air can be supplied to burn 
the coal, which gives a large coal burning capacity per 
square foot of furnace area. In plants where there 
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Two-Inch Angle Valve 
Univ. of Ill. Bulletin No. 105. 
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NUMBER OF 9 BY 6 BY 3-IN. KEY BRICK REQUIRED TO 
TURN VARIOUS CIRCLES 









































Inside No. 2 Key No. 1 Key , 
Diameter |9x(6-449x3 | 9x(6-58)x3 | Squeres | Total 
6 ft. O in. 47 ecccccccee eecccce 47 
i id 44 6 oe ° 50 
, =): * 42 12 54 
7 * 6 38 19 57 
7 oY ® 34 26 60 
ec ew 31 32 63 
Hevea, pies 27 39 66 
| a i 23 46 69 
2 *. 9 * 20 52 72 
a» > 3 * 16 59 75 
2 = 6 UF 13 66 79 
ao * oe 10 72 82 
ie ee: 6 79 e5 
2s = %. 3 85 88 
m= * 9 * . 91 91 
ap = @ * 1 seanecasee 91 94 
24.." "yr = ase 91 97 
2 oe: ecccecece 91 101 
1s: 7 oe eecerece 91 104 
NUMBER OF 13%-IN. KEY BRICK REQUIRED TO TURN 
VARIOUS CIRCLES 
Inside No. 2 No. 1 . 
Diameter Yey Yey Straight Total 
6 ft. O in. SE Of letwee 6| tte ecee 52 
ee 48 7 eosee 55 
, Vag © 42 16 . eoee 58 
ye Bs 37 24 eccccce 61 
sO 33 2 0000 s00 65 
= SB * 28 40 |  eecvee ° 68 
2 =e eS 23 48 eecccee 71 
2 eee 18 56 epee 74 
a 12 65 —s_ || we wee eee 77 
am = fe 4 73 = | ww wees ° 80 
+ Mal «ied 2 8 eocece 83 
2. 3 * 8 eocccace 85 
8 eed Nowex 85 2 87 
| Ae ae ° 85 5 90 
MB Sen . 65 8 93 
23. o * evece 85 11 96 
as = 6 * cocce 85 14 99 
a OOS eovece 85 17 102 
ba Te cece 85 21 106 
2s * ©) * eee 85 24 109 
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NUMBER OF 9-IN. WEDGE BRICK REQUIRED TO TURN 
VARIOUS CIRCLES 
Inside No. 2 +| Now l ater " 
Dismeter Wedge Wedge nites aed 
2 ft. 3 in. 57 . eeece eocccccs 57 
TE Sali! 49 an ec occcece 60 
Bo oe ee 38 30 os cccece 68 
5 «= 6% 26 50 near a 76 
a) So 12 71 ececccce 83 
eae: Faloes cece wh ecccsene eel 
S. - - eevee 91 8 99 
> = 6°" cocce 91 15 106 
Se cecce 91 23 114 
oy. esd cose 91 30 121 
eee ledecd eccce 91 38 129 
7 ao. ke cooce 91 45 136 
ie. eae -eaee 91 53 144 
a oe eceee 91 60 151 
o to * cceee 91 68 159 
“Rees ahs eevee 91 76 167 
a. oe eooee 91 83 174 
a0. *.6 * ceece 91 91 182 
ae wD coves 91 98 189 
a. eocce 91 106 197 
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is a wide variation in load, or where heavy overloads 
are sometimes necessary, this flexibility and coal burn- 
ing capacity are of extreme importance. 

Observation doors built in the front setting opposite 
each row of tuyeres enable the firemen to watch the 
fire and keep it in good condition. The operator can 
work through the doors and down each row of tuyeres 
with a slice bar should any small clinker formation be 
noticed on the tuyere blocks. If a hole is found in the 
fire it can be filled by feeding more coal to that retort. 
As each steam cylinder can be operated independently 
of the others, the coal supply to each section of the 
fire is subject to individual control, so that a perfect 
fuel bed can be maintained at all times. 

Intermittent breaking up of the fuel bed as fresh 
coal is supplied prevents the formation of large clink- 
ers and promotes complete combustion. The sieve test 
shows that approximately 75 per cent of the total ash 
goes through a 2-in. mesh, and 85 per cent through an 
8-in. mesh; and analysis of the ash shows but a negli- 





gible amount of combustible. There are no clinker for- 
mations on the bridge wall, because there is no fire on 
the dump plate. Clinker on the side walls is prevented 
by the side tuyeres. 

Action of the steam ram is not positiye, but can be 
stopped entirely by any foreign substance that may 
get into the hopper. When this substance is removed 
the ram operates again. Nothing is broken and the 
stoker need not be stopped, although if necessary or 
desirable any retort in a battery of retorts can be shut 
down, as each one is operated independently -of the 
others. The tuyere blocks will burn out, but it is very 
easy to replace them, as each block is held in the retort 
by means of a rod which can be removed easily from the 
front of the furnace, so that the new tuyere block can 
be slipped in place without disturbing the fire to any 
extent. 
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News Notes 


THE FULLER ENGINEERING Co., Designing and Con- 
structing Engineers, Allentown National Bank Building, 
Allentown, Pa., announce that Frederick A. Scheffler, 
formerly connected with the New York offices of the Bab- 
cock & Wilcox Co., has now become associated with them 
and will make his headquarters at their New York office, 
50 Church St., Hudson Terminal, New York City, New 
York. The company is making a specialty of applying 
the pulverized coal method of firing to boilers of all kinds 
for generating power; and Mr. Scheffler will be in a po- 
sition to furnish complete information regarding the 
cost of installation, preparation, and probable economies 


obtainable by the adoption of this method of firing coal. 


H. W. Cuarke, who until Dec. 15 had been connected 
with the Advertising Service Department of the Me. 
Graw Hill Co. at Chicago, has been appointed manager 
of advertising for the Chicago Pneumatic Tool Co., Chi- 
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eago, Ill. Mr. Clarke has been identified with the. engi- 
neering advertising field for several years. Prior to his 
connection with the McGraw Hill publications he spent 8 
yr. with the Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa., part of the time as a member of the 
sales and publicity departments and later as Western 
publicity representative, with headquarters at Chicago. 


Watter N. Po.aKov, Consulting Engineer, announces 
the founding of Walter N. Polakov & Co., Inc., con- 
sultants in power production, methods, industrial inves- 
tigations, labor problems, scientific record systems, and 
production accounting. With the close of hostilities, a 
number of capable engineers formerly associated with 
him have joined the staff of the corporation at 31 Nassau 


St., New York. 
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CLarAGE Fan Co., Kalamazoo, Mich., is glad to an- 
nounce the return of Lieutenant Louis O. Monroe to the 
organization. Lieutenant Monroe who, previous to en- 
tering the service was in charge of the Chicago office, will 
assume duties as Manager of Sales and Chief Engineer 
for this company on Jan. 1. 


Tue Lorain County E.ectric Co. announces the 
death of Murray Copes Conley at Elyria, Ohio, on Dec. 
21, 1918. 


Catalog Notes 


A. S. CAMERON Steam Pump Works, 11 Broadway, 
New York, has issued a 12-page bulletin on pumps for 
marine service. This bulletin shows sectional and com- 
plete views, as well as description and tables, that will 
be of service to anyone interested in the subject of ma- 
rine pumps. 


HISTORY AND DEVELOPMENT of ball bearings 
are discussed in a new catalog from The Hess-Bright 
Mfg. Co., of Philadelphia; also lubrication of ball bear- 
ings, advantages of Hess-Bright ball bearings and their 
use in the automobile, airplane, machine tools, flour and 
feed milling machinery, wood-working machinery, elec- 
trical machinery, axle lighting generators, mining loco- 
motives and on street railways. 


THE NEW CATALOG of Coppus Engineering & 
Equipment Co., Worcester, Mass., explains the principle 
and advantages of the Coppus Turbo Blower for under- 
grate draft and other industrial purposes, stating a 
theory of mechanical draft in connection with combus- 
tion in a thorough and concise manner. Different types 
of the Coppus Turbo Blower are described and illus- 
trated. 


STORAGE and distributing systems for oils, gaso- 
line, light paint, varnish and similar products, manu- 
factured by Wayne Oil Tank and Pump Co., Fort 
Wayne, Ind., are described in that company’s latest 
booklet. 


THE PREVENTION of Rusting or Corrosion of 
Iron and Steel is the subject of a booklet lately issued 
by Dearborn Chemical Co., of Chicago, describing the 
company’s protective coatings, cleaning preparations, 
and quenching, drawing and cutting oils. 


RICHMOND MODEL BOILERS for steam and 
water heating are illustrated and described in a book- 
Iet from Richmond Radiator Co., 1480 Broadway, New 
York. 


A FEW OF the brass valves manufactured by The 
Ohio Brass Co., Mansfield, O., are illustrated in the 
latest circular from that company. 


HOW TO START A TRAINING DEPARTMENT 
IN A FACTORY is the subject of a bulletin concluding 
a series of publications issued by the Section on Indus- 
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trial Training, Committee on Labor, Council of Nation] 
Defense. This bulletin by Frank Lawrence Glynn, 
director of training for the Curtiss Aeroplane Co., out- 
lines the method, after the organization of the Training 
and Dilution Service, of establishing a training depart- 
ment for the Curtiss Aeroplane Co. at Buffalo, N. Y. 


NONPAREIL high pressure blocks and cement for 
enameling, japanning and drying ovens, boilers, steam 
drums, feed-water heaters, tanks, breechings and other 
heated surfaces, are described in a 20-page booklet 
recently published by Armstrong Cork & Insulation 
Co., Pittsburgh, Pa. 

A folder from the same company relates to sanitary 
drinking water systems for industrial plants. 


FUEL OIL and Its Use, a new booklet from Tate, 
Jones & Co., Inc., of Pittsburgh, Pa., contains tables 
showing the amounts of different fuels required to equal 
each other on the basis of heat units, calorific values of 
various oils and other tables. Oil storage and feeding, 
piping layouts and burners are discussed, followed by 
description of Tate-Jones oil burners and steam-driven 
pumping, heating and regulating systems. 


INSULBRIX, a specially prepared cellular insulat- 
ing refractory brick which keeps heat in or out of fur- 
naces or other structures, is described in a folder from 
Quigley Furnace Specialties Co., 26 Cortlandt St., New 
York. j 


Trade Notes 


FOR THE PAST 3 yr. the Lincoln Electric Co. has 
operated a 110-v. induction motor, at its main office at 
Cleveland, under water without damage to winding. 
The motor is from stock, and the purpose of the demon- 
stration was to show the stability and water proofing 
qualities. 

An occasional test of 1500 v. to determine the dete- 
rioration of the insulation has been made and so far no 
defects have developed. It is proposed to continue this 
demonstration until the motor shows defects. 


WALWORTH MANUFACTURING CO. has recently 
purchased the business of Hunter & Dickson Co. at 241- 
247 Arch St., Philadelphia, Pa., and after the first of the 
year will operate it as a branch office. 
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